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As requested in your duly 16, 1988, letter, we are providing information 
on airports’ efforts to mitigate aircraft noise. As agreed with your 
offices, the summary information contained in this report is based on 
case studies of eight major airports serving the cities of Atlanta, Balti- 
more, Chicago, Los Angeles, Memphis, Minneapolis-St. Paul, Philadel- 
phia, and San Francisco. Both the case studies, details of which are 
contained in appendixes III through X, and this report provide informa- 
tion on 

. the processes that airports used to select measures for mitigating the 
effects of aircraft-generated noise, 

l the specific measures that airports have taken, 
. the Federal Aviation Administration’s (FAA) actions to assist airports in 

developing their noise mitigation programs, and 
. airports’ evaluations of the effectiveness of individual noise measures 

and their programs as a whole. 

Results in Brief According to airport officials and our analyses of their noise abatement 
programs, no quick or simple solutions to the aircraft noise problem 
exist. Moreover, compromise among the conflicting interests of commu- 
nities, airlines, and airports is often the only avenue to alleviate the 
problem. A summary of our findings at the eight airports we visited 
follows. 

l In selecting noise mitigation measures, airports have attempted to bal- 
ance local and national needs. To address its specific conditions, each 
airport has selected a unique combination of measures based on such 
factors as the need to maintain or increase capacity, community desires, 
local government ability to ctontrol land use, aviation safety, and 
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Despite the noise, people continue to live in communities surrounding 
the 8 airports we visited and about 475,000 people experience noise 
levels of 65 or greater ML The number of people affected ranged from 
about 825 at Philadelphia to over 200,000 at Chicago’s O’Hare. (See app. 
I for comparative information on the affected populations, airport oper- 
ations, and noise complaints at the eight airports.) 

Under Section 611 of the Federal Aviation Act, FAA is responsible for 
regulating aircraft noise at its source. One way it accomplishes this is by 
classifying civil transport aircraft into three stages-Stage 1 being the 
loudest and Stage 3 being the quietest- depending on how much noise 
they generate. To reduce the noise generated by the US. fleet, FAA 
banned the operations of aircraft that were not certificated as Stage 2 or 
3 from flying in the United States as of 1985. This resulted in an effec- 
tive ban on the operations of most Stage 1 aircraft. In addition, accord- 
ing to FAA officials, any new transport aircraft designs submitted to FAA 

for certification must be Stage 3. Of the 3,650 aircraft in the US. fleet, 
1,334 are Stage 3 and 2,316 are Stage 2. At the request of the Congress, 
FAA is currently analyzing public comments on how a new “fleet modern- 
ization” policy should be framed. Such a policy could result in a ban or 
gradual phaseout of all Stage 2 aircraft from U.S. use. If this change 
occurs by the year 2000, it would reduce the number of people exposed 
to aircraft noise of 65 ILIIL or greater to about 700,000, according to a 
September 1987 report from the Industry Task Force on Airport Capac- 
ity Improvement and Delay Reduction. 

Airports are responsible for controlling aircraft noise and mitigating its 
effects in the immediate vicinity of airports (Griggs v. Allegheny, 369 
IJS. 84 (1962)). Under the Aviation Safety and Noise Abatement Act of 
1979, FAA assists airpotts in developing programs to accomplish this mit- 
igation to ensure that the programs are consistent with safe air traffic 
operations and do not unduly burden interstate commerce. Under this 
act, FAA also provides airports with an incentive to control noise and 
provides for funding airport noise control programs subject to E’AA’S 
approval. While airport programs are not mandatory, minimum annual 
amounts of airport improvement program funds are set aside for plan- 
ning and implementing noise control programs. To implement the act, 
FAA developed a means for airport operators to plan and be funded for 
compatible land use near their facilities. Called the “Part 150 program,” 
its purpose is to encourage airports to prepare noise exposure maps 
showing areas of land uses incompatible with noise levels of 65 Ldn or 
greater and to propose a program to reduce this incompatibility. After 
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that the measure might restrict the airport’s operational capacity, 
increase flight delays, and impair coordination among air traffic 
controllers. 

Under its charter in the Federal Aviation Act, FAA must foster competi- 
tion and prevent unjust discrimination in the growth of interstate com- 
merce. However, two airports-San Francisco and Minneapolis-took 
noise abatement actions that FAA believes would restrict interstate com- 
merce. For example, San Francisco prohibited a Stage 1 Boeing 707 air- 
craft that had been modified to meet Stage 2 noise standards from using 
the airport. Because the modification occurred after ~ti banned Stage 1 
aircraft in 1985, the airport believed that its prohibition was justified. 
Nevertheless, because FC\A believes that in this case its goal of not 
unjustly discriminating among air carriers overrides t,he airport’s noise 
abatement goal, the agency has withheld airport improvement grant 
funds and sued the airport. 

Airport Actions to 
Mitigate Aircraft 
Noise 

~________ 
Each of the eight airports we visited faced different circumstances that 
limited the types of noise control actions it could take. These differences 
related to their physical locations, level of operations, and relationships 
with surrounding communities. As a result, the airports’ noise control 
programs contain unique sets of noise control measures. 

For our analysis of airports’ noise control measures, we categorized the 
25 types of distinct actions (see app. II) that airports could take:’ into 4 
broad categories: (1) operational changes in use of the airport, aircraft, 
or airspace; (2) land use controls; (3) physical modifications to the air- 
port; and (4) noise management and community involvement processes. 

With the exception of I’hiladelphia, each airport implemented or plans 
to implement at least one noise control measure in each broad category. 
Philadelphia is surrounded by old industrial areas and the Delaware 
River and, consequently, has only about 825 people living in areas 
experiencing noise levels of 65 L.&J or greater. The airport, therefore, has 
not implemented any land use measures or modified airport, facilities. 
(See the glossary for a definition of each noise control measure.) 
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Views on FAA Assistance Airports’ views on the adequacy of FAA’S technical assistance and pro- 

and Review/Approval gram guidance for developing noise mitigation measures under the Part 

Actions 150 program and on the consistency of FAA’s review and approval 
actions varied. The operations and planning officials of two airports 
expressed general satisfaction with FAA’s actions. On the other hand, 
officials at five airports were concerned about 

l the amount of technical assistance FAA provides and the lack of clear, 
consistent guidance on program requirements and on the acceptability 
of specific noise mitigation measures; 

. inconsistencies in how FAA regional offices and headquarters apply noise 
program review criteria; or 

. the amount of time-about 4 years in some cases-for an airport to 
work through the entire process of noise program development and 
approval. 

We believe that these concerns were addressed when the Congress 
enacted the Airport and Airway Safety and Capacity Expansion Act of 
1987, which required FAA to report on (1) the process and standards 
used to review Part 150 programs, (2) noise abatement proposals cur- 
rently ineligible for federal financial assistance, and (3) whether Part 
150 program procedures could be expedited and simplified. FAA has pro- 
vided the information for the first two issues and will report on the 
third issue in October 1989, according to FAA officials, although man- 
dated to do so by June 30, 1989. 

Some Airports Question 
Funding Availability 

Availability of federal noise mitigation funds was a key factor influenc- 
ing airports’ decisions to participate in the Part 150 program. However, 
airports also expressed concern about the continued availability of suf- 
ficient set-aside airport improvement funds to implement the noise miti- 
gation programs developed under FAA’S Part 150 program. Because of 
growing airport participation in the program, officials at Baltimore, Chi- 
cago, and Minneapolis have been concerned that sufficient and timely 
funding might not be available to meet the growing public expectations 
for quick reductions in the impact of aircraft noise. Philadelphia, while 
not participating in the program, shares similar concerns. 

FAA officials, however, believe that although 3,000 airports are techni- 
cally eligible to participate in the Part 150 program, only about 400 to 
500 airports have or could have noise problems significant enough to 
justify the application and would therefore benefit from participating. 
According to the latest data available from FAA, as of December 1, 1988, 
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at Minneapolis. The revised system would replace the current preferen- 
tial runway-use system, which increased traffic had rendered ineffec- 
tive in spreading noise among the surrounding communities. The test 
was intended to assess air traffic controllers’ ability to operate effi- 
ciently with the revised runway-use system, provide the basis for 
assessing the environmental impact of the new runway-use system, and 
identify community reaction to the noise level generated under the new 
procedures. On July 10, 1989, FAA and the airport released the results of 
the test but still had not determined whether to recommend that the 
revised procedures be adopted. 

Airport Noise Program 
Evaluation 

Airports generally have assessed or plan to assess the effectiveness of 
their overall noise programs in reducing the number of people experien- 
cing noise levels of 65 Ldn or greater. While none of the four airports 
with approved Part 150 noise compatibility programs had revised their 
noise programs because of noise level increases, three of them-Atlanta, 
Los Angeles, and San Francisco-had conducted some evaluation of 
their noise program’s overall impact. Los Angeles, for example, 
addressed the effects of, and suggested changes to, its current program 
in a study addressing the environmental effects of future airport 
improvements. Memphis, which had its Part 150 program approved in 
February 1988, has not yet evaluated its program’s impact. 

The other four airports also have evaluated (Baltimore and Philadel- 
phia) or plan to evaluate (O’Hare and Minneapolis) the effects of their 
programs. For example, Baltimore in 1988 completed a program review 
required under state law and subsequently revised, expanded opera- 
tional noise control measures, and implemented land use compatibility 
measures. Philadelphia also assessed its noise impacts as part of a 1987 
update of its airport development plan and found that the amount of 
noise-affected land had decreased since 1980. 

Conclusions Aircraft noise has become a significant national issue that threatens the 
continued growth of airports and their ability to serve the growing 
demands of the air transportation industry. In developing their pro- 
grams to reduce the effect of this noise, airports have had difficulty bal- 
ancing the conflicting needs and desires of the surrounding communities 
with (1) regional, airline, and airport desires for growth and (2) FAA’S 

responsibilities for maintaining a safe, efficient, and competitive air 
transportation system Wc found that coping effectively with these 
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Objectives, Scope, and Melhodology 

Fiaure 1.1: 1987 Total Aircraft Operations 
for Eight Airports 
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Key to ai$xxi abbreviations: ATL=Atlanta, BWI=Baltimore, CHIXhicago, LA&Los Angeles, 
MEM=Memphis, PHL=Philadelphia, MSP=Minneapolis/St. Paul, SAN=San Francisco. 

experienced, in total, about 4.2 million, or about 7 percent, of these oper- 
ations. As shown above, the number of operations ranged from 800,000 
at Chicago and Atlanta to 290,000 at Baltimore. We also selected air- 
ports based on significant changes in activities in recent years. For 
example, Memphis is the home of an overnight air express company and 
has experienced an increase in nighttime operations as this industry 
grew. In addition, a major airline made Baltimore a hub-a connecting 
point where many flights begin or end-thus significantly increasing its 
annual operations within a short time. 

Another factor we considered in selecting airports for review was 
whether or not an airport seemed to have a noise problem. We used 
FAA’S May 1986 report, Airport Noise Control Strategies, and whether an 
airport participated in fG.A’s Part 150 noise compatibility planning pro- 
gram as factors to help select the airports for review. All airports except 
Philadelphia were participating in the program, and four airports- 
Atlanta, Memphis, Los Angeles, and San Francisco-have noise control 
programs approved by KU. Baltimore, although not having an approved 
Part 150 noise compatibility program, was cited by FAA officials as oper- 
ating under a state noise law that served as the model for FAA’S Part 150 
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Figure 1.2: Population Located in 65 Ldn 
and Above at Eight Airports 
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Between fiscal years 1982 and 1988, FAA obligated $575 million of noise 
set-aside funds. Seven of the eight airports we visited, (the exception 
was Philadelphia) received a total of $177.5 million, or over 30 percent 
of the national obligations, to develop and/or implement noise mitigation 
programs and projects during the same period. As shown in figure 1.4, 
the amounts received ranged from $116,000 by Minneapolis to $116 mil- 
lion by Atlanta. 

At each airport, we interviewed officials responsible for managing the 
airport’s noise compatibility program. We discussed how and why the 
noise programs were developed, factors the airport considered in select- 
ing the noise compatibility measures selected for implementation, the 
noise control actions themselves that airports have actually imple- 
mented, and how the airports evaluated the effects of individual noise 
compatibility measures. We also reviewed documentation relevant to the 
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Figure 1.4: FAA Airport Improvement 
Program Funding Obligations for Fiscal 
Years 1962 Through 1966 Dollars in Millions 
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We conducted our review between July 1988 and May 1989 in accord- 
ance with generally accepted government auditing standards. 
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Atlanta-Hartsfield International Airport Noise 
Mitigation Efforts 

The Atlanta-Hartsfield International Airport (Atlanta) has made miti- 
gating aircraft noise effects its current number one priority. In mitigat- 
ing noise, the airport’s main goals are to reduce noise without 
jeopardizing safety and the operational capabilities of the airport and to 
achieve and maintain long-term compatibility and encourage open com- 
munication between the airport and its surrounding communities. 
Atlanta has both stressed implementation of land-use compatibility 
measures and committed its airport improvement grants to purchase 
land and the rights to fly over other noise-affected land and to sound- 
proof houses experiencing significant amounts of aircraft noise. Sur- 
rounding communities have cooperated with the airport by establishing 
compatible-use zoning laws and building codes. Implementing the noise 
program, which began in 1976, will cost about $400 million. As of Janu- 
ary 1989, $219 million had been provided by federal and local sources. 

Background 
- 

The Atlanta airport began regularly scheduled passenger service in 
1930, is owned by the city of Atlanta, and is operated by the city’s 
Department of Aviation. The airport is one of the busiest in the world, 
ranking first in annual aircraft operations in 1987 among airports in the 
United States. It experienced 802,000 operations in 1987, an increase of 
35 percent over 1979. Atlanta serves as a hub for Eastern and Delta 
airlines. 

Atlanta calculated that, in 1980, 81,183 people in 9 local jurisdictions 
resided within the 65 Ldn noise contour. Subsequent estimates of the 
noise-affected population have not been made. However, the noise pro- 
gram director estimated that the airport had either purchased or acous- 
tically treated the homes of 8,547 residents living within the 1980 65 in 
contour, effectively removing them from the noise-affected population. 

Complaints about aircraft, noise decreased from 264 in 1984 to 177 in 
1988. An airport planner attributed the decreasing number of com- 
plaints to airlines’ flying quieter aircraft and the airport’s implementing 
the noise mitigation program. 

Under FAA’S Airport Improvement Program entitlement and noise set- 
aside provisions, Atlanta received $116 million to implement its noise 
compatibility program between fiscal years 1982 and 1988. Through 
January 1989, the airport had committed $219 million and believes an 
additional $180 million will be needed to complete the program by 1992. 
Airport officials had identified funding sources for all but $35 million of 
the needed funds. 
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information program and, in doing so, consulted with the F’AA, EPA, state 
agencies, local governments and planning commissions, and the airlines 
serving Atlanta. In addition, the airport met with local government offi- 
cials to review and develop noise mitigation measures that met specific 
community needs and were appropriate for each individual 
neighborhood. 

In developing the noise plan, the airport relied upon analysis of alterna- 
tive noise mitigation measures that had been conducted between 1976 
and 1983. As a result of these analyses, Atlanta considered, but did not 
adopt, various operational noise mitigation alternatives, including cur- 
fews, reducing general aviation activity, and rerouting traffic to other 
airports. The airport determined that a curfew would be illegal and 
could negatively affect interstate commerce, reducing general aviation 
activity would have no real impact on aircraft noise, and traffic could 
not be rerouted because of contractual and interstate commerce 
considerations. 

The airport had made numerous physical changes, primarily to increase 
airport capacity, during the lo-year period ending in 1988, but made 
only one physical change primarily for noise control. For example, the 
airport considered adding crossing runways to disperse aircraft in many 
directions but did not. consider this practical because of the high envi- 
ronmental, social, and economic costs. In addition, the airport consid- 
ered displaced runway thresholds but determined that this would not 
appreciably reduce noise. 

Current and Planned Implementation of Atlanta’s noise mitigation measures, begun in 1972, 

Mitigation Measures at 
continues today. In developing its noise program, the airport’s goals are 
as before: to reduce noise without jeopardizing safety or the operational 

Atlanta capacity of the airport and to achieve long-term compatibility between 
the airport and its surrounding communities. Atlanta’s current and 
planned measures are discussed below in terms of operational, land use, 
physical, and noise program management actions. 

Operational The airport has implemented four current operational noise mitigation 
measures. In 1972, with assistance from FAA, the airport established 
departure flight tracks to mitigate noise. These flight tracks were subse- 
quently revised in 1982, after an operational test and preparation of an 
environmental impact statement, so that fewer people would be affected 
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Physical Although the airport made only one physical change specifically for 
noise mitigation, it made other changes to increase operational capacity 
that have had minor impacts on aircraft noise. In 1978, the airport 
installed barricades called “blast fences” to reduce off-airport noise 
impacts and improved them in 1988. The airport opened a new passen- 
ger terminal in September 1980, primarily to increase capacity; how- 
ever, it also helped reduce noise because, according to the airport 
planner, it is further from adjacent neighborhoods than the old terminal. 
Finally, the airport constructed a fourth parallel runway to increase 
capacity. According t,o the airport planner, this may slightly relieve the 
noise from departing flights, since the runway will allow the two inte- 
rior runways to be used primarily for departures, which are noisier than 
arrivals. 

Noise Program 
Management 

Atlanta has a citizens’ complaint program and an informal noise-moni- 
toring system. Although no ongoing public participation committee 
exists, airport staff attend community group meetings to address airport 
noise concerns. The airport considered but did not implement noise- 
related landing fees because, according to the airport planner, they may 
be discriminatory. 

The airport implemented a complaint system in about 1982 and cur- 
rently maintains a 24-hour noise complaint hotline. The airport plan- 
ner’s office investigates the cause of some complaints and compiles 
monthly and annual reports on the number of complaints. 

The airport believes its informal noise-monitoring system works effec- 
tively. It has not purchased any permanent monitoring equipment, 
according to the airport planner, because the airport prefers to spend 
the available funds directly on existing noise mitigation measures, such 
as land acquisition and acoustical treatment. However, the planner said 
that FAA and the airport do some informal noise monitoring by reviewing 
aircraft flight tracks. The airport planner also said that she sometimes 
monitors overflight areas by observing FAA control tower operations and 
by parking near the established flight tracks and observing aircraft 
takeoffs and landings. 

Evaluation of Noise 
Mitigation Measures 

Although Atlanta dots not regularly evaluate the effectiveness of its 
overall noise program, it did complete a program review in 1988. In 
addition, it has begun to evaluate ihe effectiveness of its residential 
soundproofing program 
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Status of Part 150 
Program at Atlanta 

Atlanta began developing its Part 150 noise compatibility program in 
1982 and initially submitted the noise exposure map in November 1982. 
After receiving FAA’S comments, the airport revised the map and submit- 
ted it and the noise compatibility program for FAA approval in April 
1984. FAA formally approved the noise compatibility program in April 
1985, almost a year after it had been submitted. The airport subse- 
quently developed two noise program revisions, which FAA approved 
after 9 months and 8 months respectively. 

FAA’s Role FAA’S Atlanta Airports District Office advised and assisted the airport 
while it was developing the noise exposure map and compatibility pro- 
gram and reviewed those documents after they were completed. In addi- 
tion, FAA’S air traffic control tower tested and implemented revised 
departure route procedures. The FAA tower also periodically monitors 
aircraft adherence to the arrival and departure tracks and assists the 
city of Atlanta’s aviation department in resolving particular noise 
complaints. 

The guidance provided by FAA during noise program development has 
been clear, consistent, and sufficiently detailed, according to the airport 
planner. She also said that FAA raised no substantive objections or con- 
cerns regarding the proposed mitigation measures in Atlanta’s plan. She 
was surprised, however, that FAA spent almost 2 years determining that 
the noise exposure map complied with Part 150 program requirements, 
although this delay did not adversely affect the airport’s progress in 
implementing the program. No adverse effect occurred because the air- 
port’s noise program was eligible for funding under the “grandfather” 
provisions of the Aviation Safety and Noise Abatement Act of 1979 and 
the airport was able to continue receiving federal funding while FAA 

reviewed its Part 150 program. 

According to the Atlanta noise program director, the Part 150 review 
process would be more efficient if FAA headquarters would delegate 
authority to approve program changes to the FAA region or the airport’s 
district office. He cited Atlanta’s request of FAA to permit it to add sin- 
gle-family rental uni1.s. churches, and private schools to its easement 
and acoustical treatment program as an example of where this delega- 
tion would have benefitted the program. The airport had to obtain 
approval for the additions from FAA headquarters, which took almost 8 
months. However, according to the noise program director, FAA’S Air- 
ports District Office (~uld have approved the noise compatibility plan 
revision within a week. FM headquarters officials acknowledge that 
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Baltimore/Washington International Airport 
Noise Mitigation Efforts 

Baltimore/Washington International Airport (Baltimore) has had a noise 
abatement plan and public participation process since 1976. The plan 
and process emanated from the Environmental Noise Act, enacted by 
Maryland in 1974, enabling the regulation and control of aviation noise 
effects through land use restrictions and managing airport development. 
Resulting state regulations require periodic noise abatement plan and 
airport noise zone updates. Because of an increased emphasis on mitigat- 
ing noise, in 1988 Baltimore’s noise abatement plan was expanded to 
include noise mitigation measures, such as land acquisition and sound- 
proofing. In addition Baltimore officials developed a Part 150 program 
to further mitigate adverse noise effects on surrounding communities 
and submitted the program to FAA in January 1989. 

Background Baltimore’s 3,300-acre facility was constructed in the late 1940s and 
began operations in 1950. Maryland purchased the facility, the state’s 
only major air carrier airport, from the city of Baltimore in 1972. Balti- 
more is operated by the Maryland State Aviation Administration (Avia- 
tion Administration). The airport is located in an area of mixed land use, 
which is characterized by older established communities and a fast 
growing industrial and office complex. There are some less developed 
areas that are wooded or open, or are just beginning to experience sub- 
urban development. 

Annual aircraft operations have increased one-third, between 1979 and 
1987-from 220,227 in 1979 to 293,722 in 1987. More importantly, air 
carrier jet operations have more than doubled from 68,069 in 1979 to 
145,891 in 1987. According to airport officials, the noise resulting from 
this increased jet traffic has significantly enlarged the 65 Ldn noise con- 
tour and thus, to some unknown degree, increased the number of homes 
and individuals affected by noise. The Aviation Administration was 
unable to determine the increase in the number of individuals and facili- 
ties affected within the 65 Ldn contour until recently because reliable 
data had not been collected. However, as of 1987, approximately 14,200 
individuals and 5,200 homes are within the 65 in noise contour. In 
addition, the number of noise complaints has significantly increased 
from 38 in 1977 to 1,720 in 1988. The increase is attributed to a major 
hubbing operation t,hat began in 1983 and to a greater public awareness 
of how to complain. Since 1976, Baltimore has operated a telephone hot- 
line for aircraft noise complaints 
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Broad public involvement helped determine the airport’s overall noise 
program. The Aviation Administration organized the Ad Hoc Advisory 
Committee to ensure public awareness and input at each step of the 
study process, as required by the 1974 act. The committee consisted of 
over 28 community associations, aviation industry groups, state and 
local government agencies, the Aviation Administration, and FAA. The 
committee met 11 times during the 16 months to review the consultant’s 
technical work, discuss issues, and provide input. Public involvement 
was further effected through three public meetings held during the 
study and through five newsletters published and distributed by the 
Aviation Administration. A concluding formal public hearing in August 
1988 resulted in seven significant changes to the noise abatement plan 
and a noise contour map as originally proposed. 

The final study report documents the results of the Aviation Adminis- 
tration’s study of the noise abatement plan and airport noise zone. Balti- 
more submitted the report to FAA in January 1989 for review and 
approval under the Part. 1.50 program. 

Current and Planned 
Mitigation Measures at 
Baltimore 

Operational 

Baltimore’s current overall noise program consists of measures imple- 
mented as early as 1976 as well as more recent measures and is based 
upon operational changes, such as a preferential runway system, and 
land use measures, such as land acquisition. In addition the airport’s 
overall noise program has a program management component that 
includes a noise-monitoring system and a citizen complaint mechanism. 
The noise mitigation measures implemented at Baltimore are discussed 
below in terms of operational, land use, physical, and noise management 
actions. 

Baltimore currently has several operational measures to reduce the 
impact of aircraft noise. These include a preferential runway system, 
restrictions on ground noise, modified approach and departure proce- 
dures, and power and flap management. The airport has also raised the 
altitude of arriving aircraft to lessen the noise effects in some communi- 
ties. In addition, several new flight routes have been identified for possi- 
ble implementation. 

The Aviation Administration first implemented a preferential runway 
system and restrictions on ground noise as part of its 1976 noise abate- 
ment plan. The purpose of the preferential runway system was to bal- 
ance runway use. However, in 1987 the airport, with FAA concurrence, 
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established noise regulations. The Board may grant a variance, requiring 
compliance with conditions designed to protect future occupants. The 
Board was created in 1974 by the Maryland General Assembly and is 
composed of 10 citizen members appointed by the governor. 

The Aviation Administration, in 1985, began a voluntary land acquisi- 
tion program to acquire homes within the 75 L& noise contour. As of 
January 1989,34 of 59 eligible properties had been purchased for 
approximately $6 million. Since January 1989, funding has been 
approved to acquire an additional 48 properties for approximately $9.4 
million. The majority of the funding was provided by FAA’S Airport 
Improvement Program. Baltimore’s pending Part 150 program plans to 
extend the land acquisition program to include 238 residential proper- 
ties within the 70 L& or greater noise contour. If approved, the total 
estimated program cost to purchase the eligible properties is $50 million. 

In 1987, Baltimore began a voluntary program of soundproofing homes 
and a purchase assurance program for homeowners within the 65 LLI~ 
noise contour. In 1988, 17 houses were soundproofed at an approximate 
cost of $400,000. An additional 40 houses are planned to undergo sound- 
proofing in 1989. In addition, Baltimore plans to soundproof two of five 
schools within the 75 Ldn contour at an approximate cost of $5 million. 
The purchase assurance program assists homeowners by providing 
financial payments guaranteeing full resale values for their homes. As 
of January 1989, four homeowners had participated for approximately 
$39,000 in state funding. The Part 150 program, once approved, plans to 
expand both programs to include 785 additional homes within the 65 Ldn 
noise contour. If all eligible homeowners choose to participate, estimated 
costs of both programs are approximately $15 million. Officials estimate 
the programs will take 6 to 7 years to complete, depending on state and 
federal fund availability and homeowner participation. 

Physical Since 1981, numerous physical modifications have been made at the air- 
port, of which one has been for noise control. For example, Baltimore 
has implemented several runway improvement projects and plans to 
construct an additional runway to increase the airport’s capacity. The 
future development of a tree barrier will be the only physical change at 
Baltimore strictly for noise reduction. 

Page 35 GAO/RCED-89-189 Eiit Airports’ Efforts to Mitigate Aircraft Noise 



Appendix IV 
Baltimore/Washington International Airport 
Noise Mitigation Efforts 

Evaluation of Noise 
Mitigation Measures 

Baltimore’s overall noise mitigation program will undergo an annual 
general effectiveness review to assess the progress made in meeting the 
airport’s goal of limiting noise levels, by 1993, to those that existed in 
1987. The evaluation process will include an assessment of changes in 
noise complaints and noise levels measured through Baltimore’s noise- 
monitoring system. In addition, the airport has an ongoing program to 
monitor single event noise levels to determine the effectiveness of the 
arrival/departure procedures and flight track changes in regard to air- 
craft noise over the most densely populated areas. This evaluation pro- 
cess relies heavily on the noise-monitoring system, portable noise 
monitoring, and data collected during the annual review process to 
include assessments of flight track data. The Aviation Administration 
will monitor progress toward reaching the proposed noise reduction 
goal; and if necessary, the Aviation Administration will consider the 
need for mandatory use restrictions, such as a ban on nighttime flights 
and the increased use of Stage III aircraft. 

Status of Pending Part 
150 Program at 
Baltimore 

The availability of federal noise mitigation funds to continue and 
expand noise program efforts drove the Aviation Administration’s deci- 
sion to develop a Part 150 program. Initially, the Aviation Administra- 
tion officials believed that participating in FAA'S Part 150 program 
would not be beneficial for a number of reasons, including questions 
about the continuing availability of federal funds. In developing its Part 
150 program, Baltimore received adequate guidance from the FAA, 

although officials cited the need for additional actual participation by 
FAA during the development. 

For several reasons, the Aviation Administration initially chose not to 
participate in the Part 150 program. These reasons included, among 
others, the uncertainty surrounding a new federal program, questions 
regarding future funding availability and the funding prioritization pro- 
cess, and the additional constraints that the federal government could 
place on the airport. However, despite these concerns, in the spring of 
1988, Baltimore decided to participate, primarily because of funding 
needs to continue implementing various noise mitigation measures. In 
addition, Baltimore officials believed that little effort would be needed 
to convert the current overall noise abatement program into a Part 150 
program because of the similarity between the two programs. 

The Aviation Administration did not request Part 150 planning funding 
for the development of its Part 150 program because of the timing of its 
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Chicago O’Hare International Airport Noise 
Mitigation Efforts 

Aircraft noise is a significant and controversial issue at Chicago O’Hare 
International Airport (Chicago). Although the number of people signifi- 
cantly affected by aircraft noise has fallen by one-third over the last 20 
years, over 200,000 people still experience noise levels of 65 ~dt~ or 
greater. The city of Chicago’s policy is to mitigate aircraft noise without 
delaying aircraft operations, reducing airport capacity, or harming the 
region’s economy. Since 1984, however, implementing this policy has 
been difficult because the O’Hare Advisory Committee-the airport’s 
principal community advisory group-has not been able to agree on 
which, if any, additional noise mitigation measures should be adopted. 
The city is currently applying to FAA’S Airport Improvement Program 
for grant money with which to lessen the impact of aircraft noise by 
soundproofing schools experiencing noise levels of 65 Ldn or greater. 

Background The airport is owned and operated by the city of Chicago through the 
city’s Department of Aviation. Chicago is one of the busiest airports in 
the world, ranking second in annual operations in 1987 among airports 
in the IJnited States. It experienced 797,000 operations in 1987, an 
increase of 8 percent over 1979. 

Although two growing counties contain numerous suburban communi- 
ties that surround the airport, aircraft noise is affecting fewer people. 
The population of city wards and 28 suburbs affected by Chicago noise 
grew by over 60 percent from 1960 to 1980-from 485,000 to 776,000. 
However, the size of this population affected by aircraft noise has since 
diminished. The city estimated that for 1979 and 1988 the population 
falling within the 65 Ldn contour was approximately 3 12,920 and 
210,000, respectively. .4irport officials attribute this decline to quieter 
aircraft and to more precise measurements of aircraft noise. 

In 1974, the state of Illinois and surrounding communities filed a lawsuit 
against FAA and the city of Chicago seeking relief from noise and air 
pollution that had resulted from increased airport activity. The lawsuit 
was settled through a 1982 consent decree in which the city agreed to 
establish a noise mit,igation management process and FAA agreed to pre- 
pare an environmental impact statement that imposed a wide range of 
noise mitigation measures, such as school soundproofing and construct- 
ing noise barriers, on the airport. 

Although the number of those affected has fallen, complaints have 
increased. In 1983, the city received 2,229 aircraft noise complaints, the 
level reached 18,000 in 1984, and it has since fluctuated between 10,500 
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O’Hare Advisory 
Committee Efforts 

The O’Hare Advisory Committee was established, in 1982, as a forum to 
discuss environmental planning and review aspects of the airport’s oper- 
ations. The city and FAA must consider all noise abatement procedures 
proposed by the Advisory Committee and explain their decisions on the 
proposed procedures to the Advisory Committee. The Committee con- 
sists of city and state officials, representatives of the Suburban O’Hare 
Commission, surrounding communities and counties, an area-wide plan- 
ning organization, the Air Transport Association, business interests, and 
FAA. 

In 1984, FAA also designated the Advisory Committee as the primary 
vehicle for community involvement in a study to develop a Part 150 pro- 
gram to reduce the land use around the airport that is not compatible 
with aircraft noise. FAA required the Part 150 study as a condition of 
approving Chicago’s expansion plans. As of July 1989, the study was 
still ongoing. 

Later Efforts F&A'S 1984 environmental impact statement, resulting from the 1982 
court order, addressed the expansion of Chicago and what could be done 
to mitigate the airport’s environmental effects. As a result, FAA commit- 
ted the airport to construct a noise barrier, soundproof 26 schools, 
establish procedures to monitor adherence to the noise abatement flight 
tracks, and acquire land within the 80 Ldn contour. Prior to FAA'S action, 
the city had established a noise-monitoring system, begun distributing 
annual noise contour maps, created a noise complaint hotline, and 
formed an airport-public advisory group. 

Responding to FAA'S actions, the Suburban O’Hare Commission filed suit 
in December 1984, alleging that the environmental impact statement 
underlying FAA's record of decision was deficient and, therefore, that 
Chicago should not be allowed to implement additional airport develop- 
ment projects until the matter was decided in court. In March 1986, the 
U.S. Court of Appeals refused to reverse FAA'S decision to approve the 
airport layout plan, thus denying the Commission’s suit and allowing 
development at Chicago to continue. 

The airport also considered operational noise abatement measures, such 
as curfews, a cap on number of daily operations, and limiting the use of 
reverse thrust. However, the airport determined that curfews and caps 
had severe economic effects and could be an unreasonable burden on 
interstate commerce. Therefore, these measures were not implemented. 
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Land Use As a result of FAA’S environmental impact statement, Chicago imple- 
mented a program to soundproof 26 schools within the 70 L&I noise con- 
tour. The estimated cost to soundproof these schools is approximately 
$29 million, with FAA funding 80 percent of the actual costs. Through 
September 1988, contracts for soundproofing 11 schools had been 
awarded for $11.4 million with FAA’S share comprising $9.1 million. FAA, 
through May 1989, had awarded grants to soundproof an additional 
seven schools to ensure desired interior noise levels. 

FAA’S environmental impact statement also committed the city to 
purchasing all residences within the 80 L&I contour if they are voluntar- 
ily tendered by the owner and if the local municipality agrees to estab- 
lish and maintain compatible land use for the property. As of May 1989, 
no property had met both of these conditions, and therefore none had 
been purchased under this program. According to Chicago officials, a 
broader land acquisition program had been discussed, but representa- 
tives of the surrounding communities would not accept it because the 
communities did not want the city of Chicago owning land within their 
boundaries. 

Other land use measures, such as compatible-use zoning or building 
codes requiring soundproofing of all structures within noise-affected 
areas, are under the control of local municipalities; and the airport plans 
to consider them further in its Part 150 study. The surrounding commu- 
nities have generally not adopted land use or zoning regulations or 
building codes that recognize the effect of noise generated by the 
airport. 

Physical Physical changes at Chicago have been considered, but only one-build- 
ing a noise berm-has been implemented to mitigate noise. As a result of 
FAA approval of the airport layout plan, the city constructed the berm at 
a cost of $1 million in airport funds. Although the measure does not 
involve construction, the city also requires that nighttime engine tests be 
done in specific locations. 

Noise Program 
Management 

Iinder the 1982 consent decree, the city agreed to implement a mobile 
noise-monitoring program and a citizen complaint system and to con- 
tint!e a community participation committee to develop and analyze noise 
mitigation measures as well as oversee the noise-monitoring and com- 
plaint systems. The noise-monitoring system measures the noise effect 
on specific locations as well as noise levels in soundproofed schools. The 
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-- 
Controversy over who would control the Part 150 process delayed 
establishing the program’s goals and objectives until November 1987. 
The city was ready to submit its noise exposure map to FAA in January 
1988; however, the Suburban O’Hare Commission believed the map 
would reduce property values and wanted publication delayed until 
operational noise-mitigation measures were developed and future noise 
contours could be developed. The city submitted the map in August 
1988, the latest date that FAA would accept it without revisions, because 
it believed it needed to demonstrate compliance with the 1982 court 
order. 

FAA’s Role 
-. 

Airport officials believe that FAA has provided sufficient guidance on the 
safety of proposed noise abatement measures but stated that FAA should 
be providing more specific guidance on acceptable capacity constraints 
or operational limitations that can be placed upon the airport. Officials 
are also concerned about the availability of federal funding necessary to 
implement the noise program once it is developed. 

The FAA provided comments on the noise exposure map to the city by 
the end of 1988. The city viewed few of FAA’s comments as substantive, 
believing that the comments were generated under an assumption that a 
lawsuit may be filed aft,er FAA acceptance of the map. The city 
responded to FAA’s comments in *July 1989. 

According to airport officials, FAA’S Part 150 program guidance was not 
sufficiently clear and detailed to efficiently conduct the noise study. 
They commented that F.~A’s representative provided adequate guidance 
on the acceptability of proposed noise control measures from a safety 
standpoint but did not do so for measures that could restrict interstate 
commerce. The officials also stated that FAA needs to develop and pro- 
vide clear criteria for airports to use in assessing the feasibility and 
acceptability of noise mitigation measures that could restrict interstate 
commerce. FAA’S representative on the Advisory Committee agreed that 
FM does not have specific guidance on this matter but believed such 
guidance was unnecessary, since policies relating to interstate commerce 
are addressed in FAA’S 1976 aviation noise policy. 

Airport officials arc’ concerned about the availability of future federal 
funding to implement the noise compatibility program once FAA 

approves it. They believe that the Part 150 program raises community 
expectations that somct,hing will be done about noise immediately, but 
lack of funds may prtavent this prompt action. 
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restriction on residential communities within the 65 CNEL contour 
because the airport has made genuine efforts to achieve the goal. 

Airport noise has been the subject of numerous lawsuits at the airport. 
For example, before development of the Part 150 noise compatibility 
study, school districts sued the city seeking relief from the airport’s 
noise. Under the terms of the lawsuit settlement, school districts 
received about $21 million in damages from the airport and were obli- 
gated to use the funds for soundproofing their schools. In return, Los 
Angeles received easements allowing overflights of the noise-affected 
schools. 

Under the Airport Improvement Program noise set-aside provisions, Los 
Angeles received $2 1.3 million for noise mitigation projects in fiscal 
years 1982 through 1988 and had previously received $500,000 to con- 
duct its noise study. Past and future estimated costs to complete all 
approved noise compatibility program projects exceed $383 million. In 
1987, the airport established a program to provide surrounding commu- 
nities up to $5 million annually to meet the matching fund requirements 
of Airport Improvement Program noise mitigation grants. 

Efforts to Mitigate The city of Los Angeles and FAA have been involved in reducing aircraft 

Noise at Los Angeles 
noise since 1959 when the airport first began to regulate jet engine noise 
in airline maintenance areas. Since 1965, to reduce the off-airport noise 
impacts of new runways, the airport has acquired 632 acres of residen- 
tial property on its northern boundary. Beginning in the early 197Os, the 
airport and FAA considered a number of operational measures to reduce 
noise impacts. However, not all were implemented for various reasons. 
For example, nighttime use restrictions were not implemented by the 
airport because of the undue burden placed upon interstate commerce. 

Because aircraft noise continued to be a concern among the communities 
that surrounded the airport in the late 197Os, the airport conducted an 
airport noise control and land use compatibility study between 1980 and 
1984. The study proposed measures to achieve compatibility between 
the airport and surrounding communities through airport operations, 
construction, land use adjustments, and enhanced noise program man- 
agement. The study team included representatives of the airport, Los 
Angeles County, FAA. pilot, and transport associations, state and local 
government agencies and associations, and local communities. These 
participants were organized into a steering committee and technical 
committees, which met to discuss and analyze the relevant study issues. 
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Since 1970, Los Angeles has prohibited nonemergency nighttime tests of 
mounted aircraft engines. In 1981, the airport installed a closed-circuit 
noise-monitoring system to detect unauthorized nighttime engine tests. 
Other measures the airport has taken to reduce noise include 

l requiring since June 1984 that aircraft using the terminal closest to the 
city of El Segundo be towed between the airfield and the terminal, 

l installing during the 1980s fixed power and air conditioning units cost- 
ing approximately $5 million to reduce the need for aircraft to run their 
engines or auxiliary power units while at gates, and 

. raising in July 1988 the altitude on helicopter routes by 500 feet. 

Land Use Los Angeles has acquired land and easements allowing aircraft over- 
flights and has soundproofed schools and residences in surrounding 
communities. In addition, although it has no control over compatible-use 
zoning, the airport supports community projects to increase airport-com- 
patible land use. 

Since 1965, the airport spent $144.3 million to remove incompatible land 
uses surrounding the airport by acquiring 2,834 residences, relocating 
about 7,000 residents, and removing or relocating the vacant structures. 
FAA provided $115 million for these actions. The airport did not acquire 
some adjacent property because it was zoned for compatible use at the 
time. However, according to airport officials, in one case the municipal- 
ity rezoned the property for noncompatible land uses. This allowed con- 
struction of a 444-unit apartment building adjacent to the edge of a 
runway. 

The airport spent $30 million to acquire easements allowing aircraft 
overflights. For compensation of $21 million, school districts settled a 
lawsuit by agreeing to provide overflight easements and to soundproof 
noise-affected schools. In addition, the airport spent $5 million to 
acquire easements from private property owners. 

The airport has begun implementing its program to soundproof resi- 
dences experiencing noise levels within the 65 CNEL. The airport’s con- 
sultant estimated $184 million would be needed to soundproof 
approximately 29,000 residential units experiencing these noise levels. 
As of March 1989, the airport has initiated or completed soundproofing 
100 residences within the 70 CNEL at a total cost of $1.8 million--FM 
provided $1.5 million. 
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Evaluation of Noise 
Mitigation Measures 

Los Angeles has not evaluated the effectiveness of individual noise 
measures and does not have a mechanism to evaluate its overall noise 
control program. However, the airport has received some feedback from 
affected residents on the benefits arising from some of its noise control 
actions and, through the February 1988 draft environmental impact 
report, has examined the potential noise effects of proposed develop- 
ment projects and identified additional noise mitigation actions that 
could be taken. In addition, the airport is in the process of establishing a 
computer-based program to monitor noise compatibility program 
implementation. 

Status of the Part 150 Los Angeles has an FAA-approved noise compatibility program under the 

Program at Los 
Angeles 

Part 150 program. Los Angeles performed an airport noise control/land 
use compatibility study between 1980 and 1984, the results of which 
were used to fulfill E’AA’S Part 150 program requirements. FAA accepted 
the airport’s noise exposure map in October 1984, approximately 17 
months after the airport submitted it for approval. FAA approved the 
noise compatibility program in April 1985, 10 months after the airport 
submitted it to FAA for approval. 

As part of its program, Los Angeles has proposed 40 separate noise con- 
trol measures, of whit% 28 received FAA approval. The airport has pro- 
ceeded to implement the noise compatibility plan and has placed 
priority, in terms of requesting Part 150 funding, on 6 measures-instal- 
lation of a noise management system, study of runway extension feasi- 
bility, residential soundproofing, redevelopment of Inglewood, 
revitalization of the community of Lennox, and erection of sound barri- 
ers in El Segundo-before making commitments on the other 22 
measures. 

FAA did not approve 12 of the noise mitigation measures submitted by 
the airport. E’AA did not approve three measures, including the use of FAA 
radar information, early phaseout of Stage 1 aircraft, and development 
of a capacity control regulation, because the airport did not provide suf- 
ficient information for vi\-\ to determine whether the measures met pro- 
gram requirements. E:~A disapproved another three measures for several 
reasons and took no action, pending further evaluation, on two proposed 
changes to flight procc,durrs because FAA did not have to act on these 
within the 180.day npproval period. Finally, FAA took no action on four 
measures that were justifications for not adopting specific measures or 
statements of the airport‘s position on local funding arrangements for 
program implementation. 
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Airline operations at the Memphis International Airport (Memphis) 
increased over 50 percent between 1978 and 1988. To prevent the air- 
craft noise from these operations from becoming unmanageable, the air- 
port in 1984 began developing a noise mitigation program. Memphis’ 
noise program emphasizes land use compatibility measures as the pri- 
mary means to mitigate noise. To support the program, the airport oper- 
ator-Memphis-Shelby County Airport Authority-has issued $20 
million in bonds and committed all of its federal Airport Improvement 
Program funds to financing the estimated $100 million property acquisi- 
tion program. 

Background The airport is owned by the city of Memphis and was established at its 
current site in 1929. Since then, the airport has increased its runways 
from one to five. Current and planned airport construction is designed to 
further increase the airport’s capacity and respond to anticipated 
growth in air traffic. In 1987, Memphis ranked nineteenth among major 
airports in the ITnit,rd States in terms of total operations. 

Since 1978, the volume of aircraft operations has changed significantly. 
While the airport’s total operations increased by 1 percent between 1978 
and 1988, from 349,000 to 353,000, airline operations increased by 53 
percent, from 177,000 to 271.000. At the same time, general aviation 
operations decreased by over 50 percent. The increase in airline opera- 
tions is due to Northwest Airlines establishing a hub at Memphis and the 
rapid growth of the Mt,mphis-based Federal Express Airlines. 

Although located in Tennessee, the airport is about a mile from the Ten- 
nessee-Mississippi border. Noise from the airport significantly affects an 
ad.jacent Mississippi county that has experienced rapid population 
growth since 1980. In the airport’s noise compatibility program, the Air- 
port Authority estimal tad that about 73,000 people lived in areas experi- 
encing noise levels of 65 IAII or greater in 1985 and projected that 89,000 
people would live wlthin that area by 1990. The increase is mainly due 
to projected increast,s m air traffic, thus expanding the airport’s noise 
contour, rather than population growth. 

Memphis established a noise complaint mechanism in 1986. In 1986, the 
airport received 90 c,omplaints; while in 1988, the complaints numbered 
112. Airport officials bc+cve that noise complaints increased because of 
the publicity over the airport’s development of a noise program. IIow- 
ever, the frequent], of caomplaints is currently decreasing, according to 
an airport official. 
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Current and Planned Memphis is addressing both future airport growth and noise mitigation 
at the same time. A discussion of the airport’s operational, land use, 

Mitigation Measures at physical, and noise program management actions follows. 

Memphis 

Operational In addition to its preferential runway-use system, departure flight 
tracks, and nighttime engine test restrictions established by FAA in 1979, 
the airport has established other operational measures. Prior to the 
noise study, Memphis established restrictions on nighttime engine tests, 
and airlines using the airport began using noise abatement departure 
procedures-power and flap management techniques-designed to 
reduce noise shortly after takeoff. 

Land Use Memphis is focusing its attention and resources on land use compatibil- 
ity measures, including those that have not received FAA approval. The 
Airport Authority began its property acquisition program, primarily for 
residences experiencing noise levels of 75 Ldn or greater, in July 1987. 
The airport structured its program to meet community desires identified 
through an opinion survey and to maintain the continuity of established 
neighborhoods. The airport has identified a total of 1,225 residences eli- 
gible for acquisition. As of February 2, 1989. the airport had purchased 
209 residences and received applications for it to purchase an additional 
700 residences. The total estimated cost of the property acquisition pro- 
gram is about $100 million. 

Although the Airport Authority is currently focusing its efforts on 
acquiring single-family residences, it intends to acquire undeveloped 
land as the need arises to prevent incompatible development. In addi- 
tion, the Authority is considering acquiring churches exposed to aircraft 
noise levels of 75 Ldn or greater. 

The airport’s Part 150 noise compatibility program initially recom- 
mended adopting land use compatibility measures that included (1) 
incorporating an aircraft noise overlay in the zoning regulations so that 
land use compatible with aircraft noise would automatically take prece- 
dence over other uses. (2) requiring aircraft noise to be considered in the 
approval of requests for zoning changes and variances, and (3) requiring 
acoustical treatment of all new construction in areas subjected to signifi- 
cant noise levels. Although these measures were not approved by E‘AA, 
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development plans primarily to enhance capacity, rather than reduce 
noise. 

Noise Program 
Management 

The airport established its procedure for handling noise complaints in 
1986, the same time it created the noise compatibility office. The proce- 
dure involves recording complaints as they come in over a phone line 
established specifically for this purpose. The noise program coordinator 
personally makes a follow-up call to the complainant to investigate the 
nature of the complaint and provide information as necessary. These 
complaints are summarized monthly to help identify potential problems. 

As previously discussed, Memphis established the Noise Compatibility 
Committee in 1987 to assist in implementing the noise program. The 
committee is chaired by Memphis’ noise program coordinator and is 
composed of 12 individuals from Mississippi and Tennessee. The com- 
mittee was established to achieve community participation in the noise 
program through relaying residents’ views, concerns, and questions to 
the airport, recommending noise compatibilit,y actions for consideration, 
and providing information about the effectiveness of noise compatibility 
actions. 

Evaluation of Noise 
Mitigation Measures 

While Memphis has not formally evaluated the effect of any of its miti- 
gation actions, it plans to periodically evaluate those measures amenable 
to evaluation. The airport routinely accumulates data on the status of 
its property acquisitions and noise program funding, but it has not eval- 
uated the results of thr land acquisition program in mitigating noise. On 
the other hand, as part of the environmental impact statement for a new 
runway, Memphis does plan to analyze FAA radar flight track data to 
assess the noise effects of and compliance with existing preferential 
departure procedures, an operational noise mitigation measure. 

Status of Part 150 Memphis is currently implementing an FAA-approved noise compatibility 

Program at Memphis 
program under the Part 150 program. The airport submitted the noise 
exposure maps and compatibility program for FAA’S review in November 
1986. FAA determined that the maps complied with its Part 150 require- 
ments in September 1987 and approved the noise program in February 
198R-about 15 months after its initial submission. 

Page 57 GAO ‘RCED-WlSS Eight Airports’ Efforts to Mitigate Aircraft Noise 



Appendix VIII 
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Aircraft noise has been a problem at Minneapolis-St. Paul International 
Airport (Minneapolis) since the late 1960s. As a result, a number of 
noise abatement procedures have been developed and implemented at 
the airport to reduce the individuals affected by aircraft noise. Since 
1977, the number of people experiencing noise levels within 65 L&I has 
declined by over one-half, from about, 38,900 to 18,500 in 1987. The air- 
port’s philosophy for controlling noise is to (1) give safety priority, (2) 
reduce noise for as many people as possible when implementing noise 
measures, (3) consult tit izen and professional groups in decisions to 
reduce or redistribute noise, and (4) develop cooperative relationships 
with the airlines through voluntary agreements to reduce noise. In 
August 1984, the airport began developing its Part 150 study and sub- 
mitted it to FAA in Octobrr 1987 for review. Currently, FL4A is reviewing 
the airport’s Part, 150 study. which had been revised to address Fk9’s 

previous comments 

Background Minneapolis opened in 1 UP8 and is one of seven airports owned and 
operated by the Metropolitan Airports Commission (Commission) an 
independent agency created by stat,e law to provide for the efficient 
development of air tranhl~ort ation facilities in the Minneapolis-St. Paul 
metropolitan area. Total operations grew from 263,461 in 1978 to 
373,851 in 1988-an mcrcase of approximately 42 percent. During the 
same period, passenger use of the airport increased from 9,357,998 to 
17,733,837-an incrcasc of HO percent. 

Operations at Minneapolis affect several communities immediately adja- 
cent to the airport, s11c.11 as densely populated Minneapolis, St. Paul, 
Richfield: and Illoomingt on and growing communities like Eagan and 
Mend&a IIeights. Although still very densely populated, Minneapolis’s 
and St. Paul’s populations arc declining. Several other communities are 
affected by noise, but to :I Icssor extent because of their distance from 
the airport. 

Noise complaints havca stt&ily increased, from 601 in 1980, to 16,700 in 
1987. and to over 27,000 III 1988. The large increase in 1988 was due to 
citizen concern over a runway-use test. The Airports Commission sum- 
marizes and analyzes noise c*omplaint data monthly and provides this 
information to the Metropolitan Aircraft Sound Abatement Council 
(Abatement Council). ;I <aitizrn group formed in 1969. 

Since the late l%iOs, I,.\.\. i tic Airports Commission, and t,he Abatement 
Council, have worked 1 ogct I-WI* t,o implement numerous noise abatement 
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Minneapolis-St. Paul IntcmalionaJ Airport 
Noise Mitigation Efforts 

The Abatement Council, which the Commission views as its primary link 
to the public, was formed by a group of private citizens and aviation 
industry representatives as an advisory body to the Commission. Its 
membership currently consists of representatives from the Commission, 
E~ZA, aviation industry, and communities around the airport. It plays a 
key role in the analysis and development of noise mitigation measures at 
the airport. For example, the group was instrumental in developing 
noise mitigation measures implemented in the 1970s and the 1982 Noise 
Abatement Operations Plan. On behalf of the Commission, the Abate- 
ment Council began developing the airport’s Part 150 study in August 
1984. Consultation and coordination with FAA, other federal agencies, 
and state agencies and the opportunity for public review, as required by 
the Part 150 regulations, were accomplished through the Abatement 
Council, the Metropolitan Council, and the Commission. The Metropoli- 
tan Council, which develops planning guidelines for local jurisdictions 
and helps them prepare and implement local comprehensive plans, par- 
ticipated in development of the Part 150 Land Use Management Plan. As 
discussed below, the Governor’s Task Force and the Commission’s Noise 
Implementation Working Group conducted noise reduction studies con- 
current with, but outside of, the work of the ongoing Part 150 study. 
However, their evaluations and recommendations were included in the 
study. 

In October 1985, the Governor of Minnesota established the Governor’s 
Task Force on Airport Noise to examine the problem of jet noise in com- 
munities surrounding Minneapolis and to evaluate potential solutions at 
the federal, state, and local level. The task force was comprised of repre- 
sentatives from a larger constituency than that of the Abatement Coun- 
cil and included persons from state and metropolitan agencies, state 
legislators, representatives from local units of government, and private 
citizens. In January 1986. the task force recommended a noise abate- 
mcnt program that called for the commission, the state, and the airlines 
to negotiate a schedule for reducing airport noise. In addition, the task 
force recommended ( 1) adopting and enforcing land use compatibility 
guidelimbs, (2) soundproofing schools, homes, and public buildings on a 
voluntary basis, (3) limiting home acquisitions in the highest noise 
areas, and (4) reducing taxcls for homes affected by aircraft noise. 

Realizing that earlier noise studies each contained a recommended pro- 
gram for controlling airc.raft noise at Minneapolis and that in some cases 
thercl was redundancy among them, the Commission, in April 1986, 
attempted to combine t htl studies into a single noise abatement program 
through its Noise Impkmcntation Working Group. The working group 
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Minneapolis-St. Paul International Airport 
Noise Mitigation Efforts 

overall noise abatement plan, and the Commission is taking steps to 
increase its use, despite the controversy that this has engendered. Pref- 
erential runway use had declined because increased traffic required 
more frequent use of higher capacity runway configurations, which 
shifted additional aircraft noise to the more noise sensitive residential 
areas. Because of this, the Commission began reassessing the preferen- 
tial runway system in late 1987, with the objective of achieving a more 
equitable distribution of aircraft noise. FAA, under the Commission’s rec- 
ommendation, suspended the preferential runway system for 180 days 
to test, a revised runway-use system intended to achieve more equitable 
distribution of noise. Community residents who would be receiving more 
noise under the test filed suit to prohibit it, but they were unsuccessful. 
The test was conducted from July 1988 through January 1989. On *July 
10, 1989, the Commission released its analyses of test results to the 
Abatement Council, which will conduct public reviews of the results and 
recommend a course of action to the Commission. Actions planned to 
increase preferential runway use include extending the crossing run- 
way, encouraging general aviation aircraft to relocate to other Commis- 
sion-owned airports, and having FAA assign propeller aircraft to 
designated runways. 

In April 1987, the Commission considered a noise budget ordinance, lim- 
iting and allocating the total aircraft noise airlines could generate, for 
inclusion in its Part 150 noise study. However, the Commission was able 
to achieve faster implementation by negotiating voluntary noise budget 
agreements with air carriers serving the airport. The ordinance would 
have (1) set a cap on total noise produced by air carriers at the airport, 
expressed as the Average Daily Noise Energy-a noise measurement 
system not approved by the FM--and (2) reduced overall airport noise 
levels in equal increments over time. Initially, the Commission was to 
implement the noise budget by ordinance, but FAA persuaded the Com- 
mission to change its plans (see below under “Status of Part 150 Pro- 
gram at Minneapolis”). The negotiated program incorporated noise 
abatement measures that could be implemented immediately, including 
commitments from the airlines to acquire quieter aircraft, reduce their 
nighttime operations. not conduct training flights at the airport, and 
comply with engine run-up restrictions. Other operational measures 
implemented at the airport are restrictions on aircraft ground move- 
ments and nighttime engine tests, glide slope angle increases, and power 
and flap management procedure changes. 
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Minneapolis-St. Paul International Airport 
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has rehabilitated its engine maintenance and run-up area at an esti- 
mated cost of $1.6 million. 

The airport also plans to extend a runway and displace its threshold to 
improve preferential runway system capacity and decrease aircraft 
noise over heavily populated areas. Communities surrounding the air- 
port feel differently about the planned runway extension depending on 
their location. For example, Bloomington and Richfield residents are 
against the extension because it would result in more noise over their 
communities. South Minneapolis residents, on the other hand, do not 
object because it would reduce noise in their neighborhoods. 

Noise Program 
Management 

The Commission’s noise program management efforts are consistent 
with its philosophy on noise mitigation and control, which, in part, is to 
consult citizen and professional groups when decisions are being made 
to reduce or redistribute noise. To this end, the Commission established 
a citizen complaint phone line in 1969, supported forums that allow 
communities around the airport to participate in the noise mitigation 
process, and conducted airfield and community noise monitoring to 
assess the effectiveness of the noise mitigation program. The monitoring 
system was initially installed in 1974, expanded in 1978, and updated 
with new equipment in 1984 at a cost of $190,017. The Commission has 
allocated $1.2 million to acquire a permanent noise monitoring system 
for the metropolitan airport area. In 1988 the airport spent $671,000 to 
administer and support its noise abatement activities. 

Evaluation of Noise 
Mitigation Measures 

Except for studies done during development of the Noise Abatement 
Operations Plan and the Part 150 Noise Compatibility Program, which 
evaluated both existing and proposed noise abatement measures, the 
Commission has not evaluated the specific impact of individual noise 
measures after they havt been implemented. It also does not have a for- 
mal, ongoing evaluation system to evaluate the effectiveness of individ- 
ual noise abatement mcasurt’s that have been implemented. The 
Commission views its noise program as an overall program rather than 
as a series of individual measures. In response to Minnesota state law, 
the Commission has been reviewing and reporting on the results of its 
noise abatement program annually. The reviews are based on com- 
plaints received, biannual questionnaires and surveys completed by air- 
lines regarding their maint.enance and operations, clearances requested 
by the airlines for engine run-ups, and mobile and permanent noise-mon- 
itoring stations. On the basis of these reviews and changes in aircraft 
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if any, the noise budget would place upon interstate commerce. Never- 
theless, the Commission essentially implemented the noise budget by 
obtaining voluntary cooperation from the airlines. 

Commission officials believe that FAA should provide better written 
guidance on developing the noise study by specifying an FAA-approved 
noise study format, the appropriate content of a program submittal, and 
allowable operational measures that the Commission can take to miti- 
gate noise. The Commission’s most prominent criticisms of FAA’S review 
of the submitted Part 150 study were the extended time FAA took to 
review the study and the inconsistencies in FAA’S review criteria. For 
example, almost 1 year passed before FAA completed its initial review of 
the study for consistency with Part 150 requirements and notified the 
Commission that it did not meet these requirements. In addition, the FAA 
region, and not headquarters, rejected a noise compatibility program 
format that had been previously accepted by FAA headquarters and 
another FAA region. FAA officials in headquarters recognize these short- 
comings in administering the Part 150 program and are currently draft- 
ing a report to be issued to the Congress in October 1989 that will 
discuss ways to streamline the program. 
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Philadelphia International Airport Noise 
Mitigation Efforts 

Efforts to Mitigate Between 1980 and 1987. several efforts were initiated at Philadelphia to 

Noise at Philadelphia 
address the noise effects and study potential noise mitigation measures. 
These include 

. a ,joint Environmental I’rotcrtion Agency ( EW) and UA study ccr.iducted 
and reported to Congrckss in 1981); 

. an update of Philadelphia’s noise contours in 1984 as part of the 1987 
master plan, which included an environmental overview on noise; 

- an environmental assclssmcnt conducted in 1986 to assess the impacts of 
a proposed United Pat-WI Service facility at Philadelphia; and 

. a 1987 study of the airylclrt’s noise effects on sevtlral southern Neu 
.Jersey communities. 

T+se efforts, as dist.llss<id below, have demonstrated that Philadelphia 
does not have a major noise problem. 

In 1980. EP.~ and t:;\~, assisted by the Delaware Valley Regional Planning 
Commission,’ submittcd ;I report to the Congress entitled Effects of Air- 
port Koise on a kighboring State. The report was required by Section 8 --7; -~ of the Quiet Commumtlts il(*t of 1978 (P.L. 95-609) oul. of congressional 
concern that aircraft IWH~ from some airports could aff& communities 
katcd in another state>. Philadelphia was the nation’s only airport fit- 
ting the selection critc>ricm. The study addresscld the airport’s noise con- 
dition and the potential r,ffMiveness of various noise mitigation 
measures. The study rt~ported that the most effective noise control 
option for Philadelphia al)peared to be a reduction in nighttime opera- 
tions, in combination ~3 tr a preferential runway-use program that 
would disperse nighttimct flights away from populated areas. In addi- 
tion, the st,udy reporttttl that the population and homes affected within 
the 65 ~.dn noise contour rv(‘re approximately 37,574 and 11,478 
respectively. 

NOM contours were dcvclopc~d for Philadelphia’s 1984 condition during 
the master plan update c>nding in 1987. The 1984 noise contours were 
substantially smaller thaII those for 1980, resulting in a decrease in the 
Ilumber of individuals and llomes within the 65 I.(II~ noise contour. One 
reason for the decreasc IS 1 ha1 substantially noisier aircraft were in use 
in 1980 than in 1984. 7’11~~ 1984 CiFi i,dn noise contour covered an area of 
approximately 15 squarct miles. including portions of two residential 
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- 

Current and Planned Philadelphia’s currt~t noise abatement plan. although not officially 

Mitigation Measures at 
referred to as a plan 1,) the airport, consists of operational restrictions 
and a preferentiai IYIIIW;I~ -use system. It was developed in large part, on 

Philadelphia the basis of the 1 RN 1 ,lc~nC I:W&A studa Clirrent and planned measures 
are discussed below, di\?dcd by operation la1 land use, physical, and 
noise program mana;gr~nltnt actions. 

Operational 
-~~ --__ 

During the 1980 joint study. it wici determined that Philadelphia’s infor- 
mal runway-use prc)gr;rm was operating at optimum for both airport 
c,apacity and noiscl at Iitt<~m<~nt. However. F:\:\ personnel began consider- 
ing the rrst,rict,ion of OII( runway during, nigl~ttime hours to alleviate 
noise in one cornmulut~ In Septembor 1980, 1 his restriction was for- 
mally adopted. 

C’urrcnt operational I‘I’SI rkt ions implcmcntcd since before 1980 include 
a noise abatement d(~I);rr~ uro procedure, including power and flap man- 
agement; flight track ruanag~ment; and informal engine run-up restric- 
tions. The opcratiomtl rc~+t rictions wt’rc implcment,ed in cooperation 
kvith the F.4A: but b<l<,iI\IS<, 01 thv time pc&od since these procedures were 
established, spcc?t‘k~ information on their tkvcGjljment is unavailable. 
Philadelphia plans on IISI n g. when installed, a new permanent noise- 
monitoring system to ;ISS(‘SS additional c~l~c~ratron;~l restrictions. 

Initially. only infotm;rl c*tl<incb run-up rc‘strictions existed because engine 
run-ups did not c~r(~;lt<~ ;I slgnificant noise problem. However, in the early 
1980s engine run-ups \VWC f’ormally banned during nighttime hours to 
mitigate aircraft nois in ~lrrounding c~ommunitics. 

Land Use Only one land use noise rtIItlgation meas!~ro is currently under develop- 
nlcnt. Airport oft’ic*ials pIan to meet with IOWI k,ounty commissions to 
ensure that zoning liiw~. GII.(~ and will c’onlinrlc~ to be compatible with the 
noisc c~nvironm~mt of’ti!r~ ,iirport. 

Other measures-su(.lt ,IS land acquisition, soundproofing, and purchase 
assllr;lncc---h;r~~, not 111 (‘1 I imIJcmtJntcti. Philadelphia considered land 
acquisition. although in biter ~~mincd that this action was not a viable 
altt~rnativc~ at this t imc* ,\I! pclrt officials b~~lic~vc~ that federal grants 
wo111d not tjr, availatjl(~ I,) t I mcl land acqiCsit ion actions. because of the 
limited numb(~r of r(Gd( 111 t’s lvithin W li:i I.CIII. In addition, the airport 
has not request~~d Fllntlirlx I or sollndproot’ing homes or purchase assur- 
am’1 bc~cariso of the, lirnlr(,(l riiunbcr of hc~mt% within the 65 Ldn contour. 
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Status of Part 150 
Program at 
Philadelphia 

According to the Director of Aviation for Philadelphia, the airport will 
not, at this time, participate in FAA’S Part 150 program. The Director 
believes that participating in the Part 150 program would not be benefi- 
cial because relatively few homes are within the 65 Ldn. The Director is 
currently expanding the airport’s noise abatement program to help alle- 
viate noise-affected areas and believes this is all that can be done at this 
time. Airport officials have not sought FAA guidance in their decision to 
not participate in the Part 150 program. However, airport officials cited 
several advantages and disadvantages to participating in the Part 150 
program. 

Several advantages were noted by Philadelphia officials. The greatest 
advantage would be the federal funding Philadelphia could receive with 
an approved program. Secondly, a Part 150 program would provide the 
legal means to, for example, control land use surrounding the airport. In 
addition, the Part 150 program would clearly define the noise contours 
and help those homeowners within the 65 in noise contour. 

Philadelphia officials include among the disadvantages the excluding of 
those noise-affected facilities and individuals outside of the 65 Ldn. The 
airport has relatively few facilities within the 65 L&I noise contour but 
has a number of locations in the vicinity with noise effects of 60 Ldn and 
above. The Director of Aviation believes that the Part 150 program 
should include facilities experiencing less than the 65 ILIII threshold. In 
addition, the Director includes as a disadvantage that there may be a 
lack of federal funding for Part 150 programs after an increased number 
of airports have approved programs. And because of the prioritization 
of federal funds for noise projects, airports such as Philadelphia with a 
limited noise problem may receive little funding. 
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Efforts to Mitigate Established and incorporated in 1960 under California laws, as a non- 

Noise at San Francisco 
profit organization, the San Francisco International Airport Sound 
Abatement Center (Center) served from 1960 to 1975 as the central 
agency to address noise issues. The Center’s voluntary membership 
includes airlines, the Air Transport Association, Airline Pilots Associa- 
tion, and San Francisco’s management. While FAA is not a member of the 
Center, agency representatives act in an advisory capacity. From its 
inception until 1975, the Center handled noise complaints and acted in a 
liaison capacity between the airport and local communities. When the 
Airport Commission established the Noise Abatement Office in 1974 and 
installed its noise-monitoring system in late 1975, most of the Center’s 
functions became responsibilities of the new office. However, the 
Center’s trustees and airlines meet monthly to discuss technical issues 
as well as meet with the gtneral public to discuss specific noise events 
and complaints. 

The Noise Abatement Office has a current annual budget of approxi- 
mately $600,000. Its early efforts to address aircraft noise included 
installing a noise-monitoring system and managing a 24-hour telel,hone 
complaint system as well as implementing nighttime engine runup 
restrictions. However, not all attempts to implement noise mitigation 
measures have been successful. For example, the airport requested four 
airline operators to consider rescheduling flights from 2 a.m. to 5 a.m. 
Only one airline accommodated the airport’s request, 

In 1980, the Airports Commission adopted the recommended actions of a 
Joint Land IJse Study prepared by the airport as a framework within 
which the airport would attempt to mitigate noise in areas surrounding 
the airport. San Francisco received a planning grant from FAA in August 
1977 to study airport noise control and land use compatibility. During 
the study, the airport and a consultant evaluated 36 on- and off-airport 
noise mitigation measures to determine their potential benefits and 
costs. As a result, an action plan of 23 specific measures, in 6 related 
areas, was recommended for implementation. Other measures, such as 
land use zoning or land acquisition, were not implemented. Although the 
Airports Commission actively opposes incompatible land use zoning, the 
airport is located in San Mateo county where the Commission has no 
zoning authority. Acquisition of land with incompatible uses was not 
implemented because of the significant physical and social impacts to 
existing residential neighborhoods. 

In addition to the Airports Commission involvement, the development of 
the action plan included significant public involvement. Representatives 
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Commission, as of June 1989, are in litigation over the restriction 
because FAA believes the policy is unjustly discriminatory. As a result of 
this ban, FAA has withheld Airport Improvement Program funding from 
the airport. As of April 1988, FAA’S withholding of program funds, other 
penalties, and legal fees has cost San Francisco approximately $25 
million. 

Land Use San Francisco’s only noise mitigation measure involving land use has 
been to sound insulate homes and schools. First implemented in 1984 
through the airport’s Part 150 program, approximately 700 homes and 3 
schools became eligible for soundproofing at an estimated cost of $8.2 
million in federal funding and $1 million in airport funds. The homes 
and schools are located in three cities with the local governments 
responsible for managing the soundproofing program. As of July 1989, 
201 homes and 3 schools have been soundproofed for approximately 
$3.3 million with 67 homes currently undergoing soundproofing. 

Physical Various physical changes at San Francisco have been considered, but 
only one-a displaced runway threshold-has been implemented to mit- 
igate aircraft noise. A displaced runway threshold reduced the runway 
length normally available for aircraft arrivals and/or departures. In 
1975, a displaced threshold was implemented in response to nearby free- 
way construction and not specifically to reduce aircraft noise. However 
a 1982 reexamination recognized the aircraft noise mitigation benefits 
from the displaced threshold, and the physical change was left in place. 

The Airports Commission, in January 1989, authorized a feasibility 
study to reconfigure the runway-use system by extending one runway 
and constructing another to increase capacity. This reconfiguration 
would have positive noise effects because it involves backfilling portions 
of the San Francisco Bay. thus placing arriving and departing aircraft 
further from populated areas. 

Noise Program 
Management 

San Francisco has implemented several program management noise miti- 
gation measures, including a noise-monitoring system, 24-hour noise 
complaint hotline, and a community participation program. San Fran- 
cisco installed a l2-monitor noise-monitoring system in 1975. Since then, 
the airport has added 16 monitors and improved the system’s technical 
sophistication so that the airport can identify each departing aircraft 
and its related noise emission data. According to airport officials, the 
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inflexible in the ever-changing noise environment. In addition, the pro- 
gram does not thoroughly address the costs needed to implement spe- 
cific noise mitigation measures versus their noise mitigation benefits. 

FAA’s Role San Francisco’s Part 150 noise compatibility program was the first in 
the country and, as a result, FAA worked very closely with the airport 
during the process. Thus, airport officials believe that the available Part 
150 program guidance, accompanied by a checklist and FAA’S technical 
assistance, was sufficient to produce a noise mitigation plan and noise 
exposure map acceptable to FAA headquarters as a Part 150 noise com- 
patibility program. 
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Building Code Provisions Building codes are established to protect the health, safety, and welfare 
of community residents. Through these codes, local governments can 
require new construction, in areas experiencing significant amounts of 
aircraft noise, to incorporate sound insulation techniques to keep inte- 
rior noise levels at acceptable levels. 

Citizen Complaint 
Mechanism 

While not directly reducing noise or its impacts, a citizen complaint 
mechanism, such as a noise abatement office or a 24-hour noise com- 
plaint hotline, allows the airport to respond to citizens who complain 
about aircraft noise. Investigation and analysis of complaints can allow 
airport operators to identify unwarranted deviations from prescribed 
noise abatement procedures and help assess the level of community con- 
cern over aircraft noise levels. 

CNEL Community noise equivalent level. The state of California requires air- 
ports to calculate noise-affected populations using the community noise 
equivalent level measurement system. This system measures the aver- 
age daily decibel noise level with a 3-decibel penalty added to evening 
noise-7 p.m. to 10 p.m.-and a lo-decibel penalty added from 10 p.m. 
to 7 a.m. 

Community 
Program 

Participation These programs provide a means for airport operators to establish and 
maintain a continuing dialogue between the airport, the airlines, and the 
surrounding communities. A participation program, which permits 
exchanges of information, ideas, and concerns, could be limited to devel- 
opment and implementation of noise compatibility programs or could 
address the entire range of airport-community issues. 

Compatible-Use Zoning 
- 

Zoning is the exercise of state or local government police powers to des- 
ignate how land can be used. Local zoning laws can be established or 
modified to recognize aircraft noise impacts and restrict future incom- 
patible land uses in noise-affected areas surrounding an airport. 

Displaced Runway 
Threshold 

A displaced runway threshold reduces the runway length normally 
available for aircraft arrivals. Its use can help reduce off-airport noise 
impacts because aircraft are generally higher over a given point, 
thereby reducing the amount of noise reaching the ground. 
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nighttime intrusion to account for increased annoyance resulting from 
noise during that period. 

Limitations on the Number 
or Type of Aircraft 
Operations 

A means to reduce the total amount of noise resulting from aircraft 
operations by establishing limits-annual, monthly, daily, or hourly- 
on the number of aircraft takeoffs and/or landings or the type of air- 
craft operations, such as training flights. A noise budget, which limits 
the total amount of noise energy that can be generated at an airport, 
also falls under this definition. Limitations of this type may be viewed 
as an impermissible burden on interstate commerce. 

Limitations on the Types 
of Aircraft 

Limited Use of Reverse 
Thrust 

Moving Flights to Another 
Airport 

See “1Jse Restrictions.” 

When landing, aircraft will generally apply reverse thrust to slow to a 
safe speed for taxiing off the runway. The noise generated by this is so 
loud that it can be mistaken for the sound of engine run-ups that occur 
at the start of an aircraft takeoff. If the reverse thrust is not needed to 
stop the aircraft in the available runway length, but is used only to 
expedite turning off the active runway, the potential for reducing off- 
airport ground noise exists by limiting or reducing its use. 

Moving flights to another airport is a way to reduce the total aircraft 
noise generated at an airport as a use restriction. For example, certain 
flights may be shifted t,o a reliever airport to reduce the aircraft noise at 
a busy airport. 

Noise Barriers and Test 
Stand Noise Suppressors 

Noise barriers or suppressors reduce noise by blocking the path between 
the noise source and the adjacent communities. Noise barriers shield the 
neighbors from ground noise as long as the barrier breaks the line of 
sight from the engines to the listeners. A test stand noise suppressor 
absorbs most of the engine noise during maintenance testing. 

Noise Budget See “Limitations on the Number or Type of Aircraft Operations.” 
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actions can reduce the amount of aircraft noise reaching the ground, but 
safety considerations must also be taken into account. 

Real Property Noise 
Notices 

Relocated Terminals 

Rescheduling of Flights 

Prospective buyers of homes near airports receive notification that the 
property is located in a noise-affected area. The noise notice does not 
necessarily abolish an individual’s right to take later action against the 
airport because of the undesirable effects of noise. However, it gives the 
prospective buyer a fair warning of the environmental conditions associ- 
ated with homes located near the airport. 

The locations of an airport’s terminals are determined during the airport 
planning process. Relocating terminals to minimize off-airport noise 
impacts should be considered when the opportunity or necessity to relo- 
cate a terminal arises for some other reason in the master planning 
process. 

As a limit on operation;.flights are moved from nighttime hours--1O:OO 
p.m. to COO a.m.-to other times when the impacts of the noise are not 
considered as great. Although total aircraft noise is not reduced, it is 
shifted to the time of day when people are considered less noise 
sensitive. 

Restriction on Engine Run- The time of day that engine run-ups can be conducted and/or the length 

UPS 
of run-up is restricted by airport regulation. The restrictions generally 
result in reducing off-airport noise that affects adjacent communities 
during nighttime hours. 

Restrictions on Ground 
Equipment Use 

The operation of equipment, such as auxiliary power units, is limited by 
the airport, which can control the start-up and shut-down times for 
ground power units, so that the ground equipment is not kept running 
unnecessarily. Alternatively, all new ground equipment can be required 
to meet a given sound level specification based on the manufacturer- 
supplied noise data. This measure can reduce the ground noise reaching 
ad,jacent communities. 
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Restrictions on Ground 
Movement of Aircraft 

Rotational Runway-Use 
System 

- 

Runway Alterations 

Sound Insulation of 
Buildings 

Aircraft are prohibited from moving along airport grounds under their 
own power. Rather they are required to be towed to or from the termi- 
nal and a specified point on the airfield. Other types of restrictions on 
ground operations could require the pilot to check for delays with 
ground control personnel prior to starting the aircraft engine. Such 
“gate hold” procedures reduce idling time, aircraft noise, and fuel con- 
sumption. Restrictions of this type are intended to limit ground noise. 

This runway-use system distributes aircraft operations off all runways 
without preference for any one runway. The intent of this type of run- 
way-use system is to spread the airport’s noise around the surrounding 
communities. 

-- 
Runway configurations are established during the airport planning pro- 
cess and are based upon weather conditions, geography, and projected 
capacity needs By relocating or adding a runway, an airport can 
directly affect where noise from aircraft operations will fall on the sur- 
rounding area. Changing the length or strength-the load-carrying abil- 
ity-of a runway can be a noise abatement tool if it allows aircraft 
operations to be shifted from one runway to another to reduce the noise 
over highly exposed or highly populated areas. 

Existing noise-sensitive sites that are affected by airport noise are modi- 
fied to limit the sound energy that can enter the building. This often 
includes techniques such as air-conditioning, replacing single-glazed 
windows with double-glazing, lining ventilation ducts, caulking, or add- 
ing storm windows and storm doors. Although not reducing overall air- 
craft noise, this measure reduces the amount of interior noise. 

Use Restrictions Airport restrictions that ban aircraft not meeting specified noise criteria 
from using the airport, either totally or during a certain time of day. The 
criteria can be based upon the type of aircraft, class of aircraft, or a 
noise level specified in WA’S aircraft noise standards contained in 14 
CFR 36 and related ~‘22.4 advisory circulars. However, use restrictions 
cannot violate existing statutes by placing an undue burden on inter- 
state commerce or unjustly discriminating between classes of aircraft. 
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Noise Monitoring Koise monitoring is the electronic recording and analysis of aircraft 
noise. Although not directly reducing noise, it can be a means of identi- 
fying areas subject to high noise levels, verifying the accuracy of com- 
puter-modeled noise projections, and enforcing operational noise 
abatement procedures. 

Noise-Related Landing 
Fees 

Power and Flap 
Management 

Preferential Flight Track 
Use 

An airport operator can assess special fees or surcharges on the basis of 
the noise produced by an aircraft or the time of its operation. This mea- 
sure will reduce noise if it encourages airlines to utilize quieter aircraft 
or reschedule operations. 

Power and flap management concerns the flight procedures and the 
pilot’s flying techniques during takeoffs and landings. FAA, in an advi- 
sory circular, recommended a set of power and flap management proce- 
dures designed to reduce noise from aircraft takeoffs. Depending on 
local housing patterns around the airport, these procedures can be modi- 
fied to minimize aircraft noise either closer to or further from the 
airport. 

This measure involves the use of arrival and departure patterns that 
take aircraft over the least sensitive land use areas and affects how, 
where, and how often the aircraft fly over various neighborhoods, once 
they are assigned to a given runway. 

Preferential Runway-Use A preferential runway-use system assigns aircraft to specific runways 

System in order to minimize the number of flights over either the most highly 
exposed areas or the most densely populated areas. 

Purchase Assurance The airport operator will buy a property at its appraised value, or pay 
the difference between the appraised value and sales price, if the owner 
of a house in a noise-affected area desires to sell. 

Raise Glide Slope Angle or The glide slope is thta angle at which an aircraft flies when it is on its 

Intercept final approach to the airport. Raising the glide slope results in the plane 
maintaining a higher altitude during its descent. Changing the altitude 
at which an aircraft intercepts the glide slope results in aircraft main- 
taining a higher akit ude until it reaches the glide slope. Each of these 
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Easement Acquisition The purchase of limited property rights, such as an “avigation” ease- 
ment, gives the airport operator the right to expose land to noise by 
compensating the landowner for less than full use of his property in the 
future. 

This measure, which is sometime used in corljunction with soundproof- 
ing, does not reduce noise but results in the land use being considered 
compatible with the aircraft noise levels. 

Engine Run-Ups Engine run-ups are loud tests of jet engines performed at specific loca- 
tions on the airport grounds. The locations are identified during the air- 
port planning process and, if properly located in the airport, can reduce 
the off-airport ground noise impacts that occur from engine tests 
required for aircraft maintenance. 

High-Speed Exit Taxiways This airport design feature allows aircraft to leave a runway at a higher 
speed than would otherwise be feasible. As a result, use of reverse 
thrust (as a breaking feature) is reduced, and an aircraft spends less 
time on the runway once it has landed. These taxiways, which can 
reduce off-airport ground noise, also increase the operational capacity 
of an airport. 

Joint Development of 
Airport Property 

Another government agency joins an airport operator in developing air- 
port-owned land for compatible nonaviation land uses. This allows the 
airport to achieve compatible use of the surrounding land. 

Land Acquisition The airport operator purchases noise-affected land. Generally, the land 
purchased is not being used in a manner that is compatible with the 
noise level it experiences-single-family houses on land that is experien- 
cing noise levels of 75 ~,ddn or greater, for example. Purchase of the land 
removes the current incompatible use and prevents the introduction of 
additional land uses considered incompatible with the airport’s noise. 

Ldn Yearly day-night average noise measurement. It is a cumulative noise 
measurement that averages many single events to arrive at an average 
24-hour sound level. A lo-decibel penalty is added to nighttime noise 
events from 10 p.m. to 7 a.m. The lo-decibel correction is applied to 
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Appendix X 
San Francisco International Airport Noise 
Mitigation Efforts 

noise-monitoring system is one of the most sophisticated systems in the 
United States and has cost approximately $1.9 million. San Francisco 
implemented a 24-hour noise complaint hotline in the early 1970s and in 
1982 began preparing written responses within 30 days to each com- 
plaint received. San Francisco also regularly distributes noise complaint 
information to the general public. In June 1981, as part of the Joint 
Land Use Study, community participation in noise reduction was 
enhanced through the establishment of the Airport/Community Round- 
table. The Roundtable members include representatives from eight cit- 
ies, the Airports Commission, San Mateo County, and the city and 
county of San Francisco. Roundtable meetings are held monthly to dis- 
cuss current noise issues and noise mitigation actions and plans. 

Evaluation of Noise 
Mitigation Measures 

Status of Part 150 
Program at San 
Francisco 

Evaluation of the potential effects of each noise mitigation measure 
occurred during the 1980 Joint Land Use Study. However, an airport 
official told us that none of the implemented measures have been evalu- 
ated since that time and no evaluation of their individual effectiveness 
is planned. Airport officials are required to provided quarterly noise 
reports to the state of California. These reports, with the use of the 
sophisticated noise-monitoring system, provide information on the effec- 
tiveness of San Francisco’s entire noise mitigation program. 

In 1982, San Francisco submitted the noise exposure map produced from 
the Joint Land Use Study and a proposed noise mitigation program to 
WA for evaluation and approval under the Part 150 noise compatibility 
program. FAA approvtd the noise exposure map and noise mitigation 
program in July 1983. 

San Francisco developed a Part 150 noise compatibility program for sev- 
eral reasons. According to an airport official, the program establishes a 
process whereby the airport, airlines, and the public can openly discuss 
noise issues and noise mitigation plans. The program also has afforded 
the airport legal protection from lawsuits of new residents in noise- 
affected areas. In addition, federal funding is made available to conduct 
the noise mitigation projects. 

Several drawbacks were also cited regarding the Part 150 program. For 
example, developing the Part 150 program is a comprehensive effort 
requiring a significant investment in time for completion. An airport 
official also believes that the program, once approved, is relatively 
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Appendix X 
San Francisco International Airport Noise 
Mitigation Efforts 

of 31 units of government or planning agencies at local, regional, county, 
state, and federal levels participated at different stages in the develop- 
ment of the action plan. A consultant performed the necessary technical 
analyses, assisting the commission and the public. The results of this 
study were evaluated under the Part 150 program and approved by FAA 

in July 1983. 

FAA has provided San Francisco $8.1 million in Airport Improvement 
Program funds from fiscal year 1982 through fiscal year 1988 to 
develop and implement noise mitigation actions. 

Current and Planned San Francisco’s current noise abatement program builds on past meas- 

Mitigation Measures at 
ures and is a mixture of operational, land use, physical, and noise pro- 
g ram management actions. Current and planned measures are discussed 

San Francisco below. 

Operational San Francisco currently utilizes a variety of operational procedures and 
restrictions including preferential runway use, flight track management, 
engine run-up restrictions, airline rescheduling, and airport use restric- 
tions. Its preferential runway-use system, first implemented in the 
196Os, was updated in 1988. Since the 197Os, a variety of departure pro- 
cedures and flight track management techniques have been implemented 
to reduce noise in several communities near the airport. In 1979, the 
airport developed nighttime engine run-up restrictions. 

The Airports Commission implemented two noise mitigation measures 
involving restrictions on the number and type of aircraft flying into San 
Francisco. In the first. through a noise regulation the airport banned all 
Stage 1 aircraft by -January 1985. The Airports Commission revised the 
noise regulation in January 1988 to limit the number of Stage 2 aircraft 
operating at the airport through a phased approach and restrict the use 
of Stage 2 during nighttime hours. This phased approach began in Janu- 
ary 1989 and will result in airlines using Stage 3 aircraft for at least 75 
percent of their operations by 1999. A date for 100.percent usage of 
Stage 3 aircraft has yet to be determined. E’AA is opposed to the measure 
and is concerned that neither the noise benefits nor the effects on air 
commerce have been fully studied to justify this noise regulation. 

Secondly, the airport banned Boeing Q707 Stage 1 aircraft retrofitted 
with hush kits to meet Stage 2 requirements. The FAA and the Airports 
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Appendix X 

San F’rancisco International Airport Noise 
Mitigation Efforts 

San Francisco International Airport (San Francisco) has used noise 
abatement actions for over 10 years. A primary motivation in develop- 
ing the airport’s noise abatement program is that the airport is subject 
to California Noise Standards, which required that, by 1986, no residen- 
tial communities be within the 65 CNEL contour. Those airports not meet- 
ing the requirement can receive a variance from the standards if 
significant steps have been taken to reduce noise. Although a significant 
reduction in the number of noise-affected homes has occurred since 
1981, San Francisco has not yet met the Noise Standard and has 
received a waiver. In 1977, San Francisco received federal funding for a 
study that resulted in an action plan whose primary purpose was to 
define and solve the problems created by aircraft noise. This study 
became the basis for the development of the nation’s first Part 150 
program. 

Background San Francisco was built in 1927 and is located on 2,700 acres in San 
Mateo County south of the city of San Francisco. Established in 1970, 
the Airports Commission of the city and county of San Francisco is 
chartered with the authority as proprietor of the airport and has final 
approval authority for all airport-related actions. San Francisco is the 
principal commercial facility serving the Bay Area air passenger and air 
cargo activities. Since 1980, the airport has experienced growth in its 
aircraft operations from 371,222 in 1980 to 451,132 in 1987. The air- 
port, in 1987, ranked as the eighth busiest airport in the United States. 
The airport currently serves 3 1 major international passenger airlines 
with a 4-runway airfield system. 

The airport’s location, originally well-removed from noncompatible 
activities, has been intensively developed in the last 25 years. This loca- 
tion includes approximately 11 neighboring cities with over 100 neigh- 
borhoods and a wide variety of commercial, industrial, and institutional 
facilities. In addition, although the number of homes within the 65 CNEL 
has fallen by more than half since 1982, complaints have significantly 
increased. As of December 1981, 8,055 homes were within 65 CNEL, with 
this number declinirig to approximately 3,600 by September 1988; but 
noise complaints have increased from 1,598 in 1982 to 7,316 in 1988. A 
San Francisco official attributes the complaint increase to the increased 
number of aircraft within the limited airspace near the airport, which 
affects surrounding communities. 
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Appendix IX 
Philadelphia International Airport Noise 
Mitigation Efforts 

Physical Various physical changes at Philadelphia have been considered, but 
none have been implemented. 

Noise Program 
Management 

Philadelphia officials are planning to establish a noise-monitoring sys- 
tern, telephone complaint hotline, and a community participation pro- 
gram as part of Philadelphia’s expanded noise abatement program. 

A $750,000 permanent noise-monitoring system for Philadelphia will be 
implemented by mid-1990. The system, among other things, will identify 
aircraft that violate the airport’s noise abatement flight tracks. 
Repeated violators of the flight track procedures will be penalized, 
although the penalty has yet to be determined. Philadelphia has 
requested federal funding t,o develop and implement a noise-monitoring 
system. 

Airport officials believe the community complaints will increase with 
increased airport capacity. To address these complaints, the airport 
plans on establishing a 24-hour noise complaint hotline. Each complaint 
will be addressed and each complainant will receive a written response. 
In addition, airport officials are currently developing a proactive 
approach to working with the local communities on airport-related con- 
cerns including noise. This approach will entail going out to the commu- 
nities to discuss airport activities, such as expansion and improvement 
plans, and noise concerns at, various times during the year. 

Evaluation of Noise 
Mitigation Measures 

The 1980 joint EP.4iFAA study both evaluated Philadelphia’s then 
existing noise mitigation restrictions and preferential runway-use sys- 
tem for their effectiveness and considered other noise mitigation 
options. The study found that the most effective noise control option 
was a reduction in nighttime flights and a preferential runway-use sys- 
tem. In addition, the flight tracks, up and down t,he Delaware River, 
were found to be effectively minimizing the noise from flight operations 
at Philadelphia. Currcnt,ly, there are no plans to reevaluate those noise 
mitigation measures already in place. 
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Appendix IX 
Philadelphia International Airport Noise 
Mitigation Efforts 

areas to the west. Tht, number of individuals within the 65 in was 
unknown at this time, although 310 residences were within the area, 
down from over 11,000 in 1980. The 75 ~dn noise contour lay mostly on 
airport property or 01 er portions of the Delaware River and did not con- 
tain residences. 

A IJnited Parcel Service facility, proposed for Philadelphia in 1984 and 
currently under construct.ion will add approximately 38 nighttime oper- 
ations when in full operation. An FAA-required environmental assess- 
ment demonstrated that the service facility would not have a significant 
adverse noise effect on the communities surrounding the airport because 
no community within the 65 ~,dn contour would experience an increase of 
1.5 ILIII or greater. ‘l’trii c.onclusion was based on FAA policy that defines a 
significant increasc~. of’ adverse noiSc effect, as 1.5 Ldn or greater if 
within the 65 Ldn noise contour. 

Because of concerns over aircraft noise in several southern New Jersey 
communities, Philadt~lphia conducted a noise-monitoring program in 
lQ87 to determine whet,her these locations were experiencing high noise 
levels. The program consisted of three studies, including air traffic 
levels! aircraft no&c, I~cls, and airport operations. Two types of noise 
monitoring were c,ontlrrcted-continuous and spot checks of single 
events. The noise-monitoring program found that the community noise 
levels in southern New Jersey were reasonably consistent with their 
measured 1984 valut~s. Therefore, because federal funding is not availa- 
ble for areas with less than 65 Ldn, Philadelphia took no action to miti- 
gate the noise. 

Because of the snl;rll number of complaints received over the past few 
years, the airport has neither established a telephone hotline system for 
receiving and addr(Mng noise complaints nor maintained records of 
complaints. It inslrM refers all complainants to FAA for action. In recent 
years, FA.4 has maintained a record of each complaint and addresses the 
complaint by deter-mining the cause for the noise event. According to an 
airport official. FA 4 r(scGved approximately 25 phoned-in noise com- 
plaints for the 2-y~r ptkriod 1987-1988, while the airport has received 1 
letter complaint. 
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Philadelphia International Airport Noise 
Mitigation Efforts 

Aircraft noise effects from Philadelphia International Airport (Philadel- 
phia) on surrounding communities are generally limited because of noise 
compatible land uses and the airport’s location. Plans for Philadelphia’s 
development began in 1925. Philadelphia is located on a cape-like pro- 
trusion into the Delaware River, which minimizes aircraft noise effects 
and serves as a boundary with the adjacent state of New Jersey. 

Philadelphia is experiencing flight delays due to capacity constraints 
and is conducting a $3.7 million study to evaluate runway development 
as a means to incrrasc capacity at the airport. Airport officials realize 
that expanding the capacity of the airport could also increase aircraft 
noise in some communities. Therefore, to mitigate current and future 
noise effects, the airport. is currently expanding its noise mitigation 
program. 

Background 
~__ 

Philadelphia lies in the northeast corridor, a high density air traffic area 
between Boston and Washington, D.C. Philadelphia serves as the major 
airport for the tri-state Delaware Valley Region and, as of 1987, ranks as 
the thirteenth busiest airport in the 1 Jnited States. Since 1983, the air- 
port has experienc>c,d growth in its aircraft opcrat.ions from 324,729 in 
1983 to 417.941 in 1987. In 1987. approximately 40 percent of Philadel- 
phia’s air traffic was composed of commuter operations. In addition, 
Philadelphia currt~ntly sc‘rves as a hubbing operation for L:.S. Air. The 
airport is owned and operated by the city of Philadelphia through its 
Commerce Depart mclnt ‘s Division of Aviation. 

Although the Pennsylvania Transportation Department is striving to 
develop and tighten zoning ordinances statewide under the state’s 1984 
Airport Zoning Act, ant’ Philadelphia official told us that, for the most 
part. current zoning regulations and land use‘s surrounding Philadelphia 
are compatible with the noise environment of the airport. In addition, 
most of the land surrounding the airport is generally zoned for indus- 
trial or commercial IISL’S and includes large areas of government, land 
and t,wo parks. 

Philadelphia has no control over land use’ in New .lersey. Nevertheless, 
the airport attempts to inform the appropriate New .lersey community 
officials of traffic> patterns and airport plans to alleviate future noise 
concerns within t 1~s~ c.ommunities. 
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Minneapolis&. Paul International Airport 
Noise Mitigation Efforts 

operations, the Commission considers changes to its overall noise 
program. 

Status of Part 150 
Program at 
Minneapolis 

The airport’s primary purpose in participating in FAA'S Part 150 noise 
compatibility planning process is to obtain access to the noise set-aside 
funds for off-airport noise mitigation projects. However, airport officials 
are concerned whether sufficient funding will be available once the 
noise program is approved. Minneapolis began developing its Part 150 
study in August 1984. Three years later, in October 1987, it was submit- 
ted to the FAA region for formal review. FAA provided written comments 
in September 1988. In February 1989, the Commission, its airport con- 
sultant, and local and regional FAA officials reached agreement on the 
changes needed to the study’s format and content. In June 1989, the 
Commission resubmitted its study to FAA. As of July 1989, FAA was 
reviewing the revised study. Thus, over 21 months after submittal, the 
airport’s noise study has not been deemed in compliance with Part 150 
requirements. 

Commission officials say that by not having an approved Part 150 pro- 
gram, they have been unable to begin their large-scale, off-airport home 
insulation program. IIowever, even if FAA does not approve the study, 
the Commission’s planned on-airport noise control measures can still be 
implemented because FAA has not made them contingent on Part 150 
funding. 

FAA’s Role Local FAA officials provided the airport with assistance in developing its 
Part 150 program. However, airport officials were not fully satisfied 
with FAA'S participation in the Part 150 noise mitigation process, primar- 
ily because of inadequate program guidance, inconsistent program 
review approaches. and the duration of FAA’S review. FAA contributed to 
the airport’s noise abatement efforts through participation in the Abate- 
ment Council and its land use subcommittee, where it provided technical 
support and advice. FAA also provided written guidance during the 
study’s development of the proposed noise budget ordinance. The guid- 
ance voiced FAA'S grave concern that the ordinance would potentially 
result in an impermissible burden on interstate commerce. The guidance 
also took exception to the noise budget ordinance proposed in the Part 
150 study because the Commission (1) used a noise measurement system 
that was different from the measurement system FAA has established, 
(2) did not analyze the economic impact of the noise budget on the air 
carriers serving the airport, and (3) did not analyze the possible burden, 
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Noise Mitigation Efforts 

Land Use The airport’s land use noise mitigation measures emphasize school 
soundproofing and efforts to implement compatible-use zoning plans 
and building codes. The airport’s proposed Part 150 noise study includes 
plans to acquire land, purchase easements allowing aircraft to fly over 
property, and provide purchase assurances in severely noise-affected 
areas. 

The Airport Commission’s sound insulation activities began in the early 
1980s with a school insulation project, using state and local funds. The 
Commission plans to complete sound insulation work at four additional 
schools, including two that are proposed in the airport’s Part 150 study, 
by the end of 1990. The total cost to soundproof the five schools experi- 
encing noise of 65 r,drl is estimated at $5.4 million. The Commission plans 
to use $800,000 of state funds, $1.8 million of FAA funds, and about $2.8 
million of its own resources to finance the work. The Part 150 study also 
recommends soundproofing over 4,000 private residences within 65 Ldn 

at an estimated cost of $29 million, 

The Commission does not control the use of land and buildings that sur- 
round the airport and must rely on community cooperation to achieve 
compatible land use. This is facilitated by the Metropolitan Land Plan- 
ning Act of 1976, which requires each community surrounding the air- 
port to prepare a comprehensive land use plan. The Metropolitan 
Council must then review and approve the plans. To carry out the act 
and provide community guidance, the council developed land use com- 
patibility guidelines that included zoning and building code provisions 
and a model building code ordinance for aircraft noise attenuation. 
Three of the six municipalities around the airport-St. Paul, Eagan, and 
Bloomington-have implemented land use plans that are consistent with 
the council’s land use compatibility guidelines. Although land use plan 
revisions are under development for the city of Minneapolis, the commu- 
nity does not favor zoning modifications of fully developed residential 
areas because of their potential to disrupt or reduce property values. 
Finally, land use plan revisions are under consideration for Mendota 
Heights and Richfield. 

Minneapolis, for the most part, did not make major changes to airport 
facilities or their locations to control or mitigate noise impacts. Changes 
made to facilities, such as terminal expansion and high-speed exit taxi- 
ways, have been primarily for capacity and operational enhancement 
rather than noise control purposes. Minneapolis does have perimeter 
noise barriers to shield adjoining communities from airport noise and 
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included representatives from the Metropolitan Council, the Minnesota 
Pollution Control Agency, and the airlines. It also included community 
representatives, the Abatement Council, FAA, and the Commission. 
Results of the group’s work led to the development and eventual adop- 
tion of a new noise abatement plan in April 1986 that recommended 
reducing Stage 2 aircraft use at Minneapolis through a noise budget that 
would allow each airline a fixed amount of noise over a specific period 
of time, limiting the expansion of corporate and general aviation, sound- 
proofing schools, improving the preferential runway system, and 
encouraging general aviation to transfer activity from Minneapolis. 

Despite its actions and extensive public participation in noise program 
development, the Airport Commission has been unable to satisfy all con- 
cerned parties. For example, two of the more prominent community 
groups concerned about airport noise are the South Metropolitan Air- 
port Action Council (Airport Action Council) and the St. Paul Airport 
Pioise Coalition (Noise Coalition). These two groups were dissatisfied 
with the commission’s efforts to mitigate noise and felt that the commis- 
sion, as a local airport operator, had no real authority to implement 
noise measures. The Airport Action Council was also dissatisfied with 
the entire Part 150 noise program and believed that more emphasis 
should have been placed on operational measures than on land use solu- 
tions, which it believed would threaten neighborhood stability. 

Current and Planned The Commission has worked many years to develop and implement 

Mitigation Measures at 
noise mitigation measures at Minneapolis. They have, with FAA assis- 
tance, implemented operational changes, implemented actions to reduce 

Minneapolis incompatible land uses, implemented physical changes, and developed 
ongoing activities to manage their noise program. The Commission plans 
to implement additional measures recommended in its Part 150 study. 

Operational The Commission began implementing noise abatement operational meas- 
ures in 1971 when WA, at the Commission’s request, implemented a 
preferential runway system. Since then, with FAA’s assistance the Com- 
mission also has modified approach and departure procedures, 
restricted engine runups, and banned general aviation instrument train- 
ing and noisier aircraft from access to the airport. In addition, it has had 
air carriers voluntarily limit the aircraft noise they generate. 

Although use of the preferential runway system has declined since 
1980, it continues to be one of the primary measures in the airport’s 
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procedures at the airport. For example, one of the earliest, continuing 
measures established at Minneapolis was the preferential runway sys- 
tem. FAA implemented it in 1971 at the request of the Airports Commis- 
sion and the Abatcmcant Council. Subsequently, additional noise 
abatement measures were implemented at the airport, including flight 
track modifications, noise abatement takeoff procedures, and airport 
modifications to reducse noise. 

In 1981, the Minnesota St ate Legislature enacted legislation that 
required the Commission to develop noise abatement plans containing 
specific annual reductions in maximum hourly noise levels and to annu- 
ally report on its progress in meeting the plans’ objectives. In 1981, the 
Airports Commission adopted a Noise Abatement Operations Plan for 
Minneapolis. Its intent was to identify the most effective operational 
techniques available for limiting airport-generated noise to the smallest 
possible area. In addition to maintaining existing measures, the plan rec- 
ommended, among other things, banning training flights and aircraft not 
meeting specific no&b limits, relocating cargo facilities, and initiating 
differential landing f(,es. As of July 1989. the Commission banned train- 
ing flights and aircraft not meeting specific noise limits. 

Part 150 noise comp,.tibility planning costs as of January 1989 were 
$222,81)0, with the airport receiving $116,000 in 1984 under the Airport 
Improvement Program noise set-aside provisions. According to our anal- 
ysis of Part 150 study documents submitted to FAA for review, antici- 
pated costs to implement the noise measures will be at least $84.9 
million! primarily TV) increase land use compatibility. 

Efforts to Mitigate Since 1969, several groups-including the Abatement Council, with rep- 

Noi se at Minneapolis 
resentatives from t ht’ private sector, aviation industry, and government 
entities-have worked with t,he Airports Commission to reduce airport 
noise. They havcb c,ontributrd to the various noise abatement measures 
implemented by t trl% ;iirport. 

Organizat,ions for 
Mitigating Noise 

Until 1985, the Abatement Council was the primary group concerned 
with reducing airport noise. Since then, additional groups have been 
formed to address the issue of airport noise reduction. These groups 
were the Governor’s Task Force on Airport Noise and the Noise Imple- 
mentation LVorking (;rotlp, 
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FAA’s Role MA played an import,ant role by providing guidance to the authority and 
to the consultants involved in the Part 150 process. FAA also worked 
cxlosely with the consultant during noise program development and pro- 
vided comments OII clraft reports that assessed the impacts of proposed 
noise measures on safely. airport capacity, airport access, interstate and 
foreign commerce. and the efficient use of the air traffic control system. 

IIowever. according to the, airport’s noise program coordinator, the crite- 
ria for approving noise, exposure maps and compatibility programs that 
were used by (he FL\ regional office were much different than that used 
by FAA headquartcsrs ‘I’hca airport submitted its noise exposure maps and 
compatibility pro,~ran~ together and initially included 26 noise mitiga- 
lion measures for b.4 I approval. The local FAA office reviewed the docu- 
rntknts and forwartlt~ti thorn to headquarters with the recommendation 
that they be acccl )t c,d as meeting regulatory requirements. FAA head- 
quarters rc%urnecl I htl documents 4 months later saying that the noise 
program was not s~~l’f~cic~tly detailed and requesting more definitive 
information on iml &mcnt ation plans and responsibilities. FAA headquar- 
ters officials agrecb t hai inconsistencies exist among regional and head- 
quarters review pro~~~cs and plan to report to the Congress in October 
1989 on ways of irn1)nnwg the review process and streamlining its Part 
1 :iO program 

After receiving FA i‘s t,omments, the airport withdrew 19 of the meas- 
ures from its rrquchst I~c~c~ausc it, could not afford to develop the addi- 
tional information IF\ ‘/ rclquirrd for approval. 
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the Airport Authority intends to work with local governments to imple- 
ment them. It is currently sponsoring a comprehensive land use study, 
with the assistance and cooperation of surrounding local governments, 
to develop land use policies and regulations to prevent additional incom- 
patible development and to encourage positive patterns of compatible 
development in areas exposed to significant aircraft noise levels. The 
Authority plans to involve the public in the study. 

In dealings with its residential neighbors, the airport is considering a 
number of actions to ensure equity, including fair disclosure (noise 
notices), purchase assurance agreements that guarantee to a homeowner 
the saleability of his residence, soundproofing, and the purchase of ease- 
ments allowing aircraft to fly over residences. The airport will consider 
fair disclosure requirements in the current land use study mentioned 
previously. After the residential property acquisition program has 
progressed further, the airport plans other actions. For example, it 
intends to study the feasibility, likely effectiveness, and implications of 
residential sales assistance-purchase assurance for the seller-sound- 
proofing, and easement purchase as part of a later phase of the noise 
program. 

The airport has encountered some problems in implementing its prop- 
erty acquisition program. One problem is that some residents outside the 
program boundary lines believe they should be included in the acquisi- 
tion program. Another problem occurred during the airport’s noise 
study. Over the ob,jections of the Airport Authority, a local developer 
obtained permission from t.he City Council to build a subdivision of sin- 
gle-family houses on land experiencing noise levels of 75 L&I or greater. 
According to the airport’s noise program coordinator, these houses prob- 
ably will become part of the property acquisition program even though 
the developer was aware that he was building on noise-affected land. 

Physical Other than requiring that engine tests be conducted in specific locations, 
the airport’s current noise program does not include any new measures 
requiring physical changes to its existing runways, taxiway, or other 
physical facilities. Although other physical measures were considered 
by the Airport Authority during the noise compat,ibility study, none 
were implemented. For example, the consultant’s analysis of runway 
alternatives showed that the planned placement of a proposed third par- 
allel runway merely reduces additional noise exposure and that a pro- 
posed runway cxt ension would not, reduce overall noise exposure. Thus, 
the new runway and runway extension are included in the airport’s 
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The Airport Improvement Program provided the airport with $8.3 mil- 
lion for residential property acquisition in fiscal year 1988 and had pre- 
viously provided $195,151 for the airport’s Part 150 study. The Airport 
Authority estimates that the total land acquisition program will cost 
$100 million. Of this amount, the authority anticipates that FAA will pro- 
vide $80 million, with the remainder to be provided through an airport 
bond issue and state of Tennessee grants. 

Efforts to Mitigate 
Noise at Memphis 

Noise mitigation action at Memphis began in 1979 with FAA’S implemen- 
tation of a nighttime preferential runway-use system and departure 
flight tracks. FAA implemented these noise mitigation measures to 
address noise complaints from residential areas in the immediate vicin- 
ity of the airport by reducing flights over these residential areas. The 
airport subsequently restricted the time of day during which engine 
tests could be conducted. 

Realizing in 1984 that noise was becoming a significant problem that 
would soon need resolution, the Airport Authority hired a consultant to 
update the airport’s development plan and develop a noise compatibility 
study in preparation for a Part 150 program. A number of noise mitiga- 
tion measures were considered by the Airport Authority as part of the 
noise compatibility study; however, not all were adopted. For example, 
restrictions on ground movement of aircraft and limiting the number of 
operations or types of aircraft using the airport were not adopted. The 
Airport Authority did not believe that these measures would signifi- 
cantly reduce noise or be economically feasible. Also, it is the Airport 
Authority’s policy not to limit restrictions on air carrier operations 
because of the significant economic benefits the Memphis area commu- 
nity receives from the airport. 

The study’s findings and analyses were provided to several public 
sources for comment by the Airport Authority. The Technical Advisory 
Committee, consisting of representatives from FAA, the airlines, city and 
county planning agencies, and other groups concerned with the noise 
compatibility program, provided its comments to the Airport Authority. 
To obtain comments on the specific noise mitigation measures under 
consideration, the airport, established a general advisory committee of 
people living in communities surrounding the airport. The airport, in 
1987, also established the Koise Compatibility Committee-composed of 
individuals from Mississippi and Tennessee-in an attempt to achieve 
community participation in the implementation of the final noise 
program. 
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FAA’s Role FAA played a significant role in the airport’s development of a noise com- 
patibility program. In 1980, FAA, as a condition of approving an environ- 
mental impact statement addressing future airport development, stated 
that it would not fund the proposed improvements until the airport sub- 
mitted and FAA approved a noise mitigation package. In 1983, FAA 
revised the condition to allow runway reconstruction funding as long as 
the airport moved to complete its noise study in a timely manner and 
submit it for approval under the Part 150 regulation. 

FAA was responsive, but slow, to the airport’s needs during the Part 150 
process. Although FXA worked closely with the airport to develop its 
noise compatibility maps, airport officials told us that FAA provided little 
guidance in the development of the noise compatibility program. They 
attributed this to personnel turnover and understaffing within FAA. 
They also stated that FAA was very thorough and involved during the 
program review and approval process. 
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Under California laws related to airport noise, the Los Angeles County 
Regional Planning Department is responsible for developing an Airport 
Land Use Compatibility Plan, to foster compatible land use patterns 
around the airport. Such a plan has not yet been developed. However, 
the airport is working with responsible jurisdictions to achieve compati- 
ble-use zoning for acquired properties and other noise-affected areas. 

Physical Physical changes at Los Angeles have been considered, but only one- 
building a noise berm north of the airport-has been implemented pri- 
marily to mitigate noise. The airport paid $410,000 to construct the 
1.500-foot berm, which was completed in 1979. In addition, E’AA appro- 
priated $40,000 to the city of El Segundo to study the feasibility of 
erecting noise attenuation barriers, but no additional barriers have been 
built. However, high-speed taxiways constructed primarily to increase 
capacity and reduce air pollution have incidentally resulted in some 
noise reduction. 

Noise Program 
Management 

The airport has established a noise-monitoring system, a community 
complaint mechanism, and a community participation program. For the 
a-year period 1988-89, the airport has budgeted $456,000 to administer 
and support its noise abatement and program management activities. 

The airport has had a state-certified noise-monitoring system since May 
1976. Under its Part 150 noise compatibility plan, the airport is install- 
ing a computer-based monitoring system that will use FAA flight control 
data to identify specific aircraft t,hat violate noise reduction procedures. 
The total cost of this new computer-based monitoring system is esti- 
mated to be about $2 million, including approximately $1.7 million from 
the Airport Improvement Program. 

Since the early 1970s the airport has been documenting noise com- 
plaints It established an airport community forum in 1985 and a noise 
complaint hotline in January 1988. The community forum provided an 
opportunity for community, airline, and airport representatives to dis- 
cuss solutions to noise problems but has met intermittently. However, 
Los Angeles is planning to reestablish regular forum meetings in 1989 
and is expected to focus more on implementation of the Part 150 
measures. 
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All steering committee meetings were advertised in local newspapers, 
and the public was invited to attend. In addition, the steering committee 
obtained public assistance in defining noise problems and prioritizing 
noise control needs. 

In 1986, the airport reached its planned air passenger volume of 40 mil- 
lion annual passengers. As a result, the airport studied the environmen- 
tal and socioeconomic effects of increasing passenger service levels to 65 
million annual passengers by the year 2000. During the study, the air- 
port further analyzed some noise mitigation measures proposed in the 
noise compatibility program and identified additional actions that could 
be taken to reduce noise impacts. The February 1988 draft report con- 
cluded that even though the number of future operations increased, 
noise-affected dwelling units would continue to decline because of the 
increased USC of newer, quieter aircraft. In November 1988, the Los 
Angeles City Planning Department recommended deferring further con- 
sideration of the report until it could properly address the capacity con- 
trol issues. 

--~ --. 

Current and Planned The airport’s noise mitigation program has evolved over the last 25 

Mitigation Measures at 
years as a result of the airport’s desire to expand operations, community 
concerns, and state legislation. A number of noise mitigation measures 

Los Angeles have been considered for implementation at Los Angeles. Many of the 
measures, such as restrictions on engine tests and use of preferential 
runways, still remain in effect. In all, Los Angeles implemented a wide 
range of operational, land use, physical, and noise program management 
measures. 

Operational FAA and the airport have implemented a series of operational noise 
reduction measures in the past 20 years. For example, in 1970, the air- 
port implemented gate hold procedures, under which engine starts and 
departures from gate positions are directed by the FAA control tower. A 
1973, a nighttime preferential runway-use system to reduce noise in 
northern and southern communities and nighttime preferential flight 
tracks that shift noise over the ocean and away from residential areas 
were implemented. In 1987, FAA implemented additional instrument pro- 
cedures that result in reducing aircraft overflights of residential areas. 
Finally, in January 1089, the airport proposed greater use of an inner 
runway that would rcmovc 1,145 people from within the 65 CNEL and 
potentially save $2.7 million in residential soundproofing costs. 
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Aircraft noise has been a problem at Los Angeles International Airport 
(Los Angeles) since the early 1960s. Since then, the airport has taken 
many noise mitigation actions and plans to implement additional meas- 
ures. As a result, the number of residences affected by noise has 
decreased by 69 percent since 1970. Although airport officials are con- 
cerned about losing capacity because of noise mitigation measures, they 
believe that their policy not to restrict access to the airport or its use, 
but to reduce noise with other kinds of actions, has provided an effec- 
tive balance between noise and capacity concerns. 

Background Los Angeles is owned by the city of Los Angeles, governed by the Board 
of Airport Commissioners, and operated by the city’s Department of Air- 
ports. BuiIt in 1928, t,he airport occupies a 3,500.acre coastal site within 
the city limits. In fiscal year 1987, it experienced over 655,000 opera- 
tions, an increase of 24 percent over fiscal year 1978. 

The population surrounding the airport has grown as airport operations 
have increased, but the number of people affected by noise has 
decreased. The population in communities surrounding the airport 
increased from 2.7 million in 1960 to 3.2 million in 1980-an increase of 
approximately 20 percent. However, between 1982 and 1988 the noise- 
affected population-defined by the 65 CNEL (community noise equiva- 
lent level) contour’ -decreased 19 percent, from 92,300 to 74,500. Air- 
port officials believe this number will decline further because of the 
airlines’ increased LW of quieter aircraft. Complaints, on the other hand, 
have increased. In 1982, the airport received 332 complaints, but by the 
end of 1988, annual complaints had risen to 2,677. Airport officials 
attribute the increase to noise from helicopter operations and aircraft 
violating a noise abattsment flight procedure. 

California state law has set noise standards and requires that (1) county 
airport land use commissions adopt comprehensive land use compatibil- 
ity plans for areas around each public use airport within its jurisdiction, 
(2) no residential communities be within the 65 CNEL contour by January 
1, 1986, and (3) airports submit quarterly noise reports and noise expo- 
sure maps. A comprehensive land use plan is currently being developed 
for the airport, and the state has granted the airport a variance from the 

’ l’nder state law, Califomu aqrrts must calculate noise-affected populations using the community 
noise equivalent level (CSEI.1 mtv~wr~~ system. This measure differs from the Mn measure used by 
the other an-ports becawc YWI, awgns a 3.decibel penalty to evening noise, 7300 p m. to 10:00 p.m , 
and a lo-decibel penalty to ruphttlme noisr between IO:00 pm. and 7:OO a.m 
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complaint hotline operates 24 hours a day, with complaints recorded, 
summarized, and reported to the Advisory Committee monthly. In addi- 
tion, nighttime noise complaints may result in the city asking an airline 
to explain operational variances. In 1983, the city spent, $57,000 for 
noise-monitoring equipment and now spends, according to airport repre- 
sentatives, over $500,000 annually to support the noise-monitoring, 
complaint, and community participation programs. 

Evaluation of Noise 
Mitigation Measures 

Other than measuring interior noise in soundproofed schools, the city 
has not formally evaluated noise mitigation measures that are in place. 
However, it is currently examining the results of existing noise meas- 
ures, such as the restriction of engine tests and the preferential runway- 
use system, as part of the airport’s analyses of alternative noise mitiga- 
tion measures to be included in its Part 150 program. According to the 
airport’s Part 150 study plan, the airport plans to annually monitor and 
update its noise compatibility program by reviewing the effectiveness 
and accuracy of the airport noise compatibility program components, 
the noise exposure map. and operational and land use controls. 

In addition, the Advisory Committee, assisted by a consultant, began 
evaluating noise mitigation measures in the summer of 1988. Among the 
measures being evaluated are revising engine test procedures, restrict- 
ing or reducing operations, changing runway use and flight tracks, 
enforcement mechanisms, and installing a permanent noise-monitoring 
system. Land use measures being considered include establishing a 
statewide airport land use law, encouraging community modification of 
zoning regulations and building codes, purchasing land to prevent or 
reduce incompatible land use, and insulating noise-sensitive facilities. 

Status of Part 150 
Program at Chicago 

Although FAA’S 1984 environmental impact statement committed the 
city to developing a Part 150 program, progress to date has been slow 
and marked by controversy. In March 1989, city officials estimated it 
would be least 1 year and possibly 2 before the noise compatibility pro- 
gram is submitted to FAA for approval. The O’Hare Advisory Committee 
had difficulty agreeing on the goals and objectives of the Part 150 pro- 
gram or when to submit the noise exposure map. Airport and commu- 
nity representatives we contacted stated that FAA could have provided 
more specific guidance to the committee and the airport regarding devel- 
opment of the program. 
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Minimizing use of reverse thrust was not implemented because of safety 
concerns from FAA. 

In addition, Chicago considered other physical measures, such as new 
runway construction or displaced runway thresholds, during the devel- 
opment planning process but determined them to be either illegal under 
the terms of the 1982 consent decree or detrimental from an operational 
standpoint. 

Current and Planned It is the city’s policy to use noise mitigation measures at Chicago that do 

Mitigation Measures at 
not increase flight delays, decrease flight capacity, or adversely affect 
the region’s economy. The airport’s current and planned measures are 

Chicago discussed below in terms of operational, land use, physical, and noise 
program management actions. 

Operational FAA'S 1970 traffic control order at Chicago initially implemented several 
noise measures still basically in effect. They included a preferential run- 
way-use system to concentrate the impact of aircraft noise during the 
nighttime hours and a requirement that nighttime engine runups be con- 
ducted at specific locations. The order was subsequently modified to 
establish a rotational runway-use system that spread aircraft-generated 
noise during day and evening hours. The order was last modified in 
1981. These 1981 procedures are monitored by Chicago officials who 
require an FAA explanation for any procedural deviation not supported 
by weather or other operational conditions. 

FAA'S order also restricted the location of nighttime engine tests. In addi- 
tion, in 1982 the airport modified engine test procedures requiring 
approval of all engine tests conducted during nighttime hours. Chicago 
monitors airline adherence to the nighttime engine test procedures and 
requires serious violators to appear before the Advisory Committee to 
explain their actions. There has been one violator brought before the 
Commission since 1984. 

Finally, aircraft use noise abatement power and flap management proce- 
dures when departing. As required by FAA's environmental impact state- 
ment, the city, in fall 1988, implemented a system to monitor aircraft 
use of the procedure. 
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and 15,500. Airport officials attribute the complaint increase to better 
public awareness of the complaint phone line and the full-time staff 
available to receive complaints. 

Under FAA’s Airport Improvement Program noise set-aside provisions, 
the city received $9.3 million for school soundproofing between fiscal 
years 1982 and 1988 and another $776,000 to conduct its Part 150 
study, which is still in process. Because the city has not completed its 
noise measure analysis under the Part 150 program and has not formu- 
lated its noise program. city officials were unable to discuss specific 
funding needs. 

Efforts to Mitigate 
Noise at Chicago 

Over the years, three major entities have formed the nucleus of effort to 
mitigate aircraft noise at the airport. These entities are (1) FAA, (2) the 
city-established Technical Working Group, and (3) the O’Hare Advisory 
Committee. Each has individual goals and has approached the noise 
issue uniquely. 

FAA’s Early Efforts 
-. 

Because many of Chicago’s noise mitigation measures relate to the air 
traffic control operations of the airport, FAA has been primarily respon- 
sible for implementing them. For example, in 1970, FAA’S air traffic con- 
trol tower implemented Chicago’s first noise mitigation measures, a 
nighttime preferential runway-use system and preferential flight tracks. 
The measures were designed to minimize aircraft noise affecting resi- 
dences surrounding the airport. FAA’S initial measures, since modified, 
are still in effect. 

In addition, in 1984, at the request of the O’Hare Advisory Committee, 
IX\ designed and tested a revised nighttime preferential runway-use 
system and flight tracks. Although the test results were favorable, a 
still-pending lawsuit prevented FAA from implementing the revisions. 

Technical Working Group The city, in 1981, formed the Technical Working Group to recommend 

Efforts operational noise abatement and land use control measures to be incor- 
porated into the airport’s future development plans. The working group 
included representatives from the city, FAA, the Air Transport Associa- 
tion, and the Suburban O’Hare Commission-a coalition of local govern- 
ments formed in 198 1 to address noise from the airport. 

Page 40 GAO/RCED-89-189 Eight Airports’ Efforts to Mitigate Aircraft Noise 



Appendix IV 
Baltimore/Washington International Airport 
Noise Mitigation Efforts 

decision and FAA's grant process. The Aviation Administration’s devel- 
opment costs for both programs were approaching $1 million, as of Jan- 
uary 1989. Baltimore’s Part 150 noise compatibility plan and noise 
exposure map were submitted to FAA for review in January 1989. How- 
ever, FAA did not begin the review of the noise compatibility plan or the 
noise exposure map until August 1989. According to Aviation Adminis- 
tration officials, FAA's lengthy review process, due to inadequate staff- 
ing in FAA'S Eastern Region, is a serious concern. 

FAA’s Role Airport officials believe that FAA provided adequate guidance during the 
development of their Part 150 program. However, the Aviation Admin- 
istration’s experience in noise planning and the experienced consultant 
used to conduct technical aspects of program development resulted in 
the need for less detailed guidance from FAA. FAA'S written guidance pro- 
vided included the Part 150 regulations and noise exposure map and 
noise compatibility plan checklists. FAA also provided guidance during 
the Ad Hoc Committee meetings. The Aviation Administration officials 
believe, however, that FAA should become more actively involved in pro- 
gram development. In response to FAA's request for public comment on 
the Part 150 program and plans to issue a report on the program before 
the end of the fiscal year, the Aviation Administration suggested that 
FAA become an active participant throughout the entire Part 150 process 
instead of on an as-needed basis. On the basis of these and other com- 
ments, FAA plans to issue a report, in October 1989 addressing ways to 
improve the part 150 program. 
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The tree barrier is a result of a barrier feasibility study as well as a 
result of some public and political concerns. The Aviation Administra- 
tion, during its 1985 master plan study, requested a consultant to deter- 
mine the feasibility of noise barriers to help reduce the effects of ground 
noise on adjacent communities. One location was identified as appropri- 
ate for an earthen barrier. However, during public hearings some con- 
cerns, such as the aesthetics of the barrier, were raised by some 
community members and local politicians. As a result, a compromise 
solution consisting of the tree buffer was accepted even though it will 
not be as effective as the earthen barrier. 

Noise Program 
Management 

Along with public hearings during updates of the noise abatement plan, 
Baltimore’s current noise monitoring system and noise complaint hotline 
aid in its program management. In addition, the newly established Envi- 
ronmental Committee will assist the Aviation Administration in moni- 
toring noise concerns. 

Baltimore’s computerized airport noise monitoring system, established 
in October 1986, helps address, among other things, noise complaints 
received through Baltimore’s 24-hour noise complaint hotline, which 
was established in 1976. With the noise monitoring system the Aviation 
Administration is able to pinpoint the nature, time, and duration of air- 
craft noise in surrounding areas and to develop land use and noise con- 
tour maps. With these data on aircraft noise, Baltimore noise analysts 
are able to investigate the cause of noise complaints. The system will 
also be used to help the Aviation Administration evaluate the effective- 
ness of its overall noise abatement program. The results of the monitor- 
ing, noise complaint,, and airport operations data are compiled and 
distributed to the public on a quarterly basis. 

A permanent Environmental Committee was established by the Aviation 
Administration in February 1989. Committee membership is composed 
of representatives from local communities, state and local agencies, air- 
port users, FAA, and Aviation Administration officials. The Committee 
will meet on a quarterly basis to assist the Aviation Administration both 
in monitoring airport activities and noise abatement concerns and in 
reviewing progress toward meeting the Aviation Administration’s noise 
abatement goals. 
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established a preferential runway use system as a noise mitigation mea- 
sure. Ground noise restrictions included a limitation on engine testing, 
which restricted the location, duration, and time of engine tests. The 
1988 noise plan further required that nighttime emergency tests receive 
prior approval from the airport operations manager. In addition, proce- 
dures established in 1987 prohibited using an aircraft’s engines to move 
the plane away from the gate if it would result in noise over a specified 
level. 

The Aviation Administration first implemented noise abatement aircraft 
approach and departure procedures in 1976. The 1976 plan included a 
noise abatement takeoff procedure that requires aircraft to climb as 
quickly as possible, consistent with safety and aircraft performance 
capabilities. In 1987, Baltimore formally adopted FAA’s noise abatement 
departure procedure. This procedure consists of a stepped climb, which 
is quieter and more fuel efficient. The airport’s recommended approach 
procedures have remained relatively constant since 1976. 

During the recent update of the noise abatement plan, the Aviation 
Administration identified and tested several new flight routes in cooper- 
ation with the FAA tower. In the spring of 1988, the Aviation Adminis- 
tration and FAA tested and evaluated the new flight tracks for their 
impacts on safety! capacity, and noise. Safety and reduction in the noise- 
affected population were the major criteria for implementation. As of 
August 1989, FAA had not approved these new flight tracks. 

Land Use Baltimore’s earliest land use measures consisted of noise compatibility 
zoning restrictions as required by the 1974 act. Land use measures were 
expanded in 1985 with the establishment of a land acquisition program 
and in 1988 with the soundproofing and purchase assurance programs. 

The 1974 act and related regulations establishes two levels of zoning 
restrictions to mitigate airport noise impacts. First, an airport zoning 
district was established, which covers a 4-mile radius from the airport. 
Within this district, the Aviation Administration works closely with the 
county to ensure compatible land use through restrictive zoning. Second, 
an Airport Noise Zone was established and is defined as land within the 
65 Ldn noise contour. Within this zone, all changes to existing structures 
and land uses must be approved by the Aviation Administration 
through a permit application procedure. If, during the permitting pro- 
cess, a permit is denied by the Aviation Administration, the applicant 
may appeal to the Board of Airport Zoning Appeals for a variance from 
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Environmental Noise Act 
of 1974 

Maryland enacted the Environmental Noise Act in 1974, which was one 
of the nation’s earliest and most comprehensive expressions of how 
localities can use their governmental powers to regulate and control the 
problems associated with environmental noise. The 1974 act has, in 
effect, required that noise effects be addressed hand in hand with plans 
for airport expansion. The act requires the state to achieve control of 
aircraft and airport noise through two approaches: (1) controlling air- 
port development and operations and (2) initiating land use restrictions 
around airports. Airport development is restricted to those purposes 
that are compatible with the noise environment, and the law encourages 
converting incompatible land to compatible land. 

The 1974 act and related regulations have encouraged the close working 
relationship between the Aviation Administration and local planning 
offices to ensure that aircraft noise affects as few entities as possible. 
An airport-zoning district, covering a 4-mile radius, was established; and 
within this zone, the Aviation Administration and county officials are 
required to work closely on zoning regulations. In addition to the zoning 
district, an Airport Noise Zone was established and is defined as all land 
located within the 65 Ldn noise contour. All construction or modification 
to a structure or land use is strictly regulated within this noise zone 
through permits obtained from the Aviation Administration. 

Efforts to Mitigate 
Noise at Baltimore 

- 
Baltimore implemented its first noise abatement plan in 1976 and 
updated it in 1982 and 1988. According to airport officials, the process 
to review, approve, and implement each noise mitigation measure during 
the noise abatement, plan’s updates has generally not varied. For exam- 
ple, use of consultants to conduct necessary technical analyses and 
broad public involvement have been part of the process for over 10 
years. 

1987/1988 Update of 
Noise Abatement Plan 

Development of Baltimore’s current noise abatement plan culminated a 
18month study effort, beginning in January 1987. As part of the study, 
a consulting firm conducted the technical analysis required to update 
the noise contour map and assess the implications of various noise 
abatement procedures. The study evaluated noise abatement measures 
in two phases dealing with, first, operational procedures at the airport 
as well as those used by the E’AA in air traffic control and, second, a wide 
range of policy measures that could restrict use of the airport by noisy 
aircraft. The Aviation Administration selected the measures to be imple- 
mented on the basis of the consultant’s analysis and public input, 
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delays occur in approving programs, and they plan to issue a study in 
October 1989 that will address ways to streamline the process. 
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As agreed to in its noise compatibility program, the airport conducted a 
noise program review and reported the results to FAA in March 1988. 
The review generally addressed (1) the appropriateness of the noise 
exposure maps, (2) the ability of the airport’s operational controls to 
confine noise exposure to the designated impact areas, (3) the effective- 
ness of adopted land use and development controls in preventing incom- 
patible development, and (4) the reasonableness and effectiveness of the 
current and future noise program in view of community and airport 
growth rates. 

The review found that the noise map currently in use overstates the 
area experiencing noise levels of 65 ~dn or greater. This occurred 
because the map was based on aircraft operation forecasts that did not 
materialize-i.e., fewer air carrier and nighttime operations took place 
than were forecast. Because of the cost of developing new maps and the 
insignificant changes in the area experiencing noise of 65 in or greater, 
Atlanta proposed to continue using the existing map to implement its 
noise program. FAA concurred with the airport’s proposal because the 
airport had already made a commitment to the people living within the 
noise contours established in the map. 

In reporting on the other review objectives, Atlanta discussed ongoing 
FAA and Air Transport Association monitoring of airline adherence to 
noise abatement flight tracks-an operational measure-but did not 
evaluate or report the extent to which airlines adhere to these proce- 
dures. Regarding land use controls, the report stated that surrounding 
local governments had restricted or discouraged future incompatible 
residential land use and had appropriately zoned property that had been 
purchased and cleared by the airport. Responding to the final objective, 
the airport reported that prior to implementation, each program mea- 
sure-other than property acquisition-had been formally reviewed, 
and those measures that were not reasonable were revised or eliminated. 

Atlanta is also beginning to evaluate the effectiveness of its soundproof- 
ing program, according to airport officials. They recently began issuing 
questionnaires to soundproofing program participants, to determine the 
impact of the soundproofing, and working with FAA to develop sampling 
procedures for determining the actual noise reduction achieved by the 
soundproofing. 
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Land Use 

by aircraft noise. In 1978, the airport implemented procedures prohibit- 
ing engine run-ups after 10:00 p.m., unless an emergency situation 
existed. The airlines have also implemented modified noise abatement 
departure profiles based upon standard industry procedures. Finally, 
after completion of the fourth parallel runway in 1984, Atlanta imple- 
mented a runway-use system designed to reduce noise and maximize 
operational efficiency of the airport. 

The airport’s noise compatibility actions, since 1982, have focused on 
achieving compatible land use around the airport. The airport began 
buying land in 1977 and subsequently modified its program to purchase 
residential properties experiencing noise of 75 L&I or greater. Through 
December 1988, the airport had spent $94 million to acquire 1,753 resi- 
dential parcels and expects to spend an additional $36 million to acquire 
almost 700 more parcels. Atlanta began its soundproofing and easement 
purchase program in 1984, with the objective of soundproofing homes 
experiencing noise of 65 Ldn and greater and obtaining an easement 
allowing aircraft to fly over these soundproofed homes. Through Janu- 
ary 1989, the airport had spent about $36 million on soundproofing and 
acquiring easements for almost 2,000 parcels and expects to spend over 
$200 million to soundproof and acquire easements for an additional 
11,677 parcels. 

The airport, either by itself or with the cooperation of surrounding com- 
munities, has implemented four additional land use compatibility meas- 
ures. In 1979, the city of Atlanta and Clayton County started 
redeveloping airport-acquired property for commercial and industrial 
use. They developed roads, sewer lines, and water lines for the Mountain 
View area adjacent to the airport. The projects’ cost of $1.2 million was 
funded by the Economic Development Administration, Clayton County, 
and the city of Atlanta. Local jurisdictions implemented two mitigation 
measures-compatible-use zoning and building code provisions for 
sound insulation of buildings. From 1986 through 1988, the nine local 
jurisdictions affected by airport noise incorporated the current compati- 
ble-use zoning and building code provisions into their ordinances. 

According to the airport planner, the city of Atlanta included a provi- 
sion for real property noise notices in its land use ordinance. A real 
property notice informs prospective buyers when property lies within 
the noise contours. 
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Appendix III 
Atlanta-Hartsfield International Airport 
Noise Mitigation Efforts 

Efforts to Mitigate 
Noise at Atlanta 

Atlanta has a long history of noise mitigation activities. In consultation 
with FAA, noise-affected communities, and the airlines it began to 
develop and implement noise mitigation strategies in the early 1970s. 

Early Efforts In 1972, the airport began an informal noise study, involving airline, 
FAA, and local elected officials in an initial effort to identify noise corri- 
dors over the least populated areas. As a result of this effort, FAA estab- 
lished preferential flight tracks to reduce the noise impact on 
communities surrounding the airport. During the late 197Os, the airport 
also constructed noise barriers to reduce the impact of ground noise on 
surrounding communities and limited the times of day during which 
engine tests could be conducted. 

First Formal Noise 
Program 

In 1978, Atlanta, in conjunction with four local jurisdictions, started its 
first formal noise study under FAA'S Airport Noise Compatibility Land 
Use Control program. A steering committee composed of representatives 
from the city of Atlanta and the three other local jurisdictions directed 
the study and selected the operational noise abatement measures to be 
implemented. The measures were analyzed by a subcommittee, which 
included representatives of the airport, FAA, the Air Transport Associa- 
tion of America-a major trade group representing scheduled airlines- 
Environmental Protection Agency (EPA), sponsoring local governments, 
and the regional planning commission. According to the airport planner, 
the subcommittee also considered alternate funding sources for imple- 
menting the program. As the operational measures were selected, each 
of the sponsoring communities developed individual land use compati- 
bility plans, in consukation with the public, tailored to meet the commu- 
nities’ goals and needs. As a result of the study, the sponsors began 
implementing land use compatibility measures, such as property acquisi- 
tion to encourage compatible land use, and Atlanta had FAA test a 
revised preferential departure flight track. 

Part 150 Study Atlanta’s Part 150 Noise Compatibility Program grew out of its expan- 
sion efforts. In 1982, the airport prepared an environmental assessment 
to support construction of a fourth parallel runway and extension of an 
existing runway to increase airport capacity. To continue its eligibility 
for noise mitigation funds from the Airport Improvement Program, 
Atlanta used the information developed for the environmental assess- 
ment to prepare a formal Part 150 noise plan. In preparing the assess- 
ment, the airport was required to conduct a public consultation and 
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Noise Mitigation Actions Implemented (I) Or 
Plavlned (P) By Eight Airports 

Airport 
Noise measure ATL BWI CHI LAX MEM MSP PHL SAN 
Operational procedures 
Runway-use system I I I I I I I I 
Preferential flight track I I I I I I I I 

Restrrctrons on aircraft ground movement I I I 
Restnctrons on engine runupandground I I I I I I I I 
equrpment 

Lrmrts on operahons/alrcraft I I I 
AIrport use restrrctrons I I 

Raise glrde slope angle or intercept I I I 
Power/flap management I I I--- l I I - 
Lrmrt use of reverse thrust 

Land use controls 
Land or easement acaulsitron I I P i- I P - 

Joint arrport development 

Compatrble-use zonrnq I I Ia Ia 
Burldrng code provisions 
Sound rnsulatron of burldrngs 

Real property norse notrces 

- 
I lb 

I I I I I I 
I 

Purchase assurance 

Phvsical chanaes 
P 

Runway alteratrons P 
Displaced runway thresholds P I 
Hrghxspeed extt taxlways 

Relocated termrnals 

Isolate engine run-ups, noise barrrers I I I I I I 
Noise program management 
Norse-related landmg fees 

Norse monrtorrng I I I I P I 
Cltrzen complaint mechanism I I I I I I P I 
Communrty partrcrpatlon program I I I I I P I 

“The communrtres surroundrno these arrports have not achreved full compatrble-use zonrng Some corn 
munrtres have changed ronrng laws to recognize the effects of arrport norse while others have not 

“Three of SIX communrkes surroundrng the arrport have adopted land use plans that address norse- 
related burldIng codes and ‘hc other three are developrng or conslderrng such plans 
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Figure 1.3: Noise Complaints for 1988 at 
Eight Airports 

28000 Complaints 

26000 
24000 
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ATL BWI CHI LAX MEM MSP 

Airports 

PHL SAN 

Note ALT and MEM recewed 177 and 112 Norse complaints respectwely PHL recewd less than 25. 

airports’ noise programs, such as pertinent laws, consultants’ noise and 
airport planning studies, maps showing noise-affected communities, and 
noise programs submitted to FAA for approval under the Part 150 pro- 
gram. We also spoke to representatives of airport-sponsored community 
participation groups and independent local community groups con- 
cerned about airport noise at each airport where these groups existed to 
obtain their views on the airports’ noise control efforts. We did not inde- 
pendently verify information provided to us by the airports. Although 
the eight airports are not statistically representative of all commercial 
service airports, WC believe that they illustrate the processes followed 
and problems faced by airports in developing and implementing noise 
control programs. 

In addition to visiting the airports, we discussed the airports’ noise pro- 
grams and the airports’ concerns about FAA’S assistance with the cogni- 
zant FAA regional offices. At these offices, we also obtained 
documentation relating to FAA’s participation in the airports’ noise pro- 
gram development process and FAA’S review and approval of noise expo- 
sure maps and noise compatibility programs. 
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.- 

regulations. We chose Minneapolis because it appeared to have a severe 
noise problem as evidenced by the controversy over a revised noise miti- 
gation runway-use system the airport was testing. We chose Philadel- 
phia for the opposite reason: the airport was perceived as not having a 
noise problem. Figures I.2 and I.3 show each airport’s most recent esti- 
mate of the surrounding communities’ population that is experiencing 
noise levels of 65 Ldn or greater and the number of noise complaints 
received by each airport in 1988. 

FAA currently estimates that about 3.2 million people are exposed to air- 
craft noise in excess of 65 L.&L The eight airports we visited exposed a 
total of about 475,000 people to these noise levels, based upon the most 
recently calculated data for each airport.’ As shown in figure 1.2, the 
population residing within the 65 1,dn contour ranged from about 825 
people at Philadelphia to 210,000 people at Chicago. 

Seven of the eight airports had formal systems to accept complaints 
about aircraft-related noise. Complaints at the eighth, Philadelphia, are 
accepted by the FAA. As shown in figure 1.3, the number of complaints 
received by, or for, an airport varied widely, from less than 25 at Phila- 
delphia to 27,352 at Minneapolis. However, the number of complaints 
has no apparent correlation with the number of people subject to noise 
of 65 Ldn or greater. For example, Chicago, which has about 210,000 
people subject to noise in excess of 65 Ldn, received about 12,500 com- 
plaints in 1988, the equivalent of about 1 complaint for every 17 people. 
Minneapolis, which subjects about 18,500 people to noise in excess of 65 
Ldn, received about 27,000 complaints in 1988, the equivalent to almost 
1.5 complaints per person. 

Finally, except for Philadelphia, the airports each received FAA airport 
improvement grant funding to develop or implement noise compatibility 
programs. Figure I.4 shows the amount of such funding each airport 
received between fiscal years 1982 and 1988. 

‘The affected populations arc’ not fully comparable between airports because of the different years 
for which data were computed and the different models used to calculate the exposed populations. 
I’hiladelphla and San Francw~v provided only the number of dwelling units experiencing these noise 
levels. Therefore, we estimated the population using cenws data. In addition, the exposed popula- 
tmns for Los Angeles and San Francisco are calculated using a different noise measurement system- 
the community noise equinlrnt level (CNEL) measurement system. This measure differs from the 
Ldn measure used by the other airports because CNEL assigns a Y-decibel penalty to evening noise, 
7:00 pm to 1O:Oll p.m., in addltmn to the IO-deabel penalty that is assigned to nighttime noise 
between 10 00 p.m. and 7 00 il m 
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Appendix I 

Objectives, Scope, and Methodology 

Objectives In a July 15, 1988, letter, the Chairman of the Subcommittee on Avia- 
tion, House Committee on Public Works and Transportation, and Repre- 
sentative Bruce Vento expressed concern about what airports and the 
E’AA are doing to reduce the impacts of airport noise on surrounding com- 
munities. In subsequent discussions with their offices we agreed to 
determine, for eight airports, 

l how the noise mitigation actions were selected, 
. what noise mitigation actions the airports have implemented or plan to 

implement, 
. the actions E’AA has taken in assisting the airports to develop and imple- 

ment noise mitigation measures, and 
. how the airports evaluate the effectiveness of individual noise mitiga- 

tion measures that have been implemented. 

Scope and 
Methodology 

As agreed with the requesters’ offices, we selected eight airports from 
which to obtain information on airport noise mitigation programs. To 
obtain an adequate geographic perspective, we selected two airports 
each from FAA’S Eastern, Southern, Great Lakes, and Western-Pacific 
regions: 

Baltimore/Washington International Airport (Baltimore), 
Philadelphia International Airport (Philadelphia), 
Atlanta-Hartsfield International Airport (Atlanta), 
Memphis International Airport (Memphis), 
O’Hare International Airport (Chicago), 
Minneapolis-St. Paul International Airport (Minneapolis), 
Los Angeles International Airport (Los Angeles), and 
San Francisco International Airport (San Francisco), 

In making our selection, we also considered the level of aircraft activity 
in terms of operations-takeoffs and landings-that each airport expe- 
rienced and whether noise was perceived to be a problem at the airport. 
Except for Baltimore, each airport selected was among the 25 most 
active in the continental IJnited States in 1987. For detailed information 
regarding each airport in our review, see appendixes III through X. 

Figure I. 1 shows the level of operations that each airport experienced in 
fiscal year 1987. 

FAA reported that about 61 million aircraft operations took place in 1987 
at airports with air traffic control towers. The eight airports we visited 
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Appendix XI 
Major Contributors to 
This Report 

80 

Glossary 81 

Figure 1.1: 1987 Total Aircraft Operations for Eight 
Airports 

Figure 1.2: Population Located in 65 Ldn and Above at 
Eight Airports 

Figure 1.3: Noise Complaints for 1988 at Eight Airports 
Figure 1.4: FAA Airport Improvement Program Funding 

Obligations for Fiscal Years 1982 Through 1988 

20 
21 

Abbreviations 

CNEL community noise equivalent level 
EPA Environmental Protection Agency 
FAA Federal Aviation Administration 
GAO General Accounting Office 
Ldn day-night average noise level 
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varied interests is a key factor in airports’ ability to plan and implement 
satisfactory solutions to their aircraft noise problems. 

Also hindering airport operators’ ability to solve their noise problems is 
their lack of control over the land surrounding them and their depen- 
dence on local communities and states to cooperate in implementing land 
use control measures, such as zoning for compatible uses. These meas- 
ures, together with expensive property acquisition, are the only ways to 
ensure long term compatibility of the surrounding land. 

Beyond land use compatibility, no single solution exists to the noise 
problem. Therefore, as new airports are planned or as existing airports 
plan for expansion, responsible airport planners need to address noise 
early to avoid being precluded-as were Chicago and San Francisco- 
from implementing significant land use control measures. 

Agency Comments We discussed the results of our review with officials of each airport we 
visited and obtained their concurrence with the facts presented in each 
of the airport summaries in appendixes III through X. We also discussed 
the contents of the report with FAA officials and made revisions in 
accordance with their comments. 

As arranged with your offices, unless you publicly announce its contents 
earlier, we plan no further distribution of this report until 30 days from 
the date of this letter. At that time, we will send copies to the appropri- 
ate congressional committees, the Secretary of Transportation; the 
Administrator, Fk4; and to other interested parties. Major contributors 
to this report are listed in appendix XI. 

If you have any questions, please contact me on (202) 275-1000. 

Kenneth M!Mead 
Director, Transportation Issues 
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165 airports had received grants to prepare Part 150 studies, and 41 had 
approved noise compatibility programs. 

Noise Program 
Evaluation 

FAA Guidance and 
Assistance in Program 
Evaluation 

Airports have evaluated, or plan to evaluate, the overall effects of their 
noise mitigation efforts. These evaluations, conducted as separate noise 
program evaluations or as part of broader airport or FAA planning or 
environmental studies, have led to noise program modifications in some 
cases. Airports find it difficult, however, to accurately assess the effects 
of individual measures after they are implemented because of the small 
reduction in total noise contributed by such measures and the difficulty 
in distinguishing between their effect on noise and the effects of other 
factors over time. 

FAA, through its Part 150 program guidance, requires airports to fore- 
cast the potential impacts of noise mitigation measures or programs on 
airport operations and the surrounding communities. This guidance does 
not require airports to evaluate the effects of individual noise mitigation 
measures after implementation. However, it encourages periodic pro- 
gram assessment and requires airports with noise programs approved 
under the Part 150 program to revise them if, because of a change in the 
airport’s operation, noise increases significantly-when the sound level, 
measured as Ldn, increases 1.5 decibels or more. Finally, agency guidance 
requires FAA to assess the potential environmental impacts-including 
noise-of major changes to the airport or aircraft operations, if neces- 
sary, and to develop measures to mitigate undesirable impacts. Thus, 
airports can reach evaluation and modification of their noise programs 
by different routes. 

In developing their noise programs, airports evaluate the potential 
impacts of alternative noise mitigation measures. Although these evalu- 
ations are generally based on the results of computer modeling, FAA will, 
at an airport’s request, test proposed aircraft operational changes to 
determine the actual effects of the change. Other than determining 
whether a proposed change can be safely and efficiently implemented, 
INA leaves it to the airport to determine how the test results will be eval- 
uated and whether the proposed change will be implemented. 

Since 1982, FAA has performed operational tests of noise mitigation 
measures for five of the eight airports we visited. For example, in Janu- 
ary 1989, FAA completed a 6-month test of a revised runway-use system 
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As shown in appendix II, most of the airports included operational, land 
use, and noise program management measures in their noise control pro- 
grams None, however, made physical changes to their airports except to 
erect noise barriers or establish locations for conducting engine run-ups. 
Generally, operational and program management measures can be 
implemented by the airports themselves or with FAA's involvement. 
Implementation of land use measures, on the other hand, generally 
requires cooperation from the local communities and substantial fund- 
ing. Where such measures have been most difficult from a political or 
cost standpoint-for example, in Chicago and San Francisco-they have 
not been used as frequently as in other cities. Nevertheless, most air- 
ports used several aspects of land use control to abate aircraft noise. 

Airports’ Concerns 
About FAA’s Role 

FAA, through its Part 150 program, provides airports with financial and 
technical assistance in developing and implementing their noise pro- 
grams. Technical assistance is in the form of guidance on preparing the 
program application documentation and advice on the effect on air traf- 
fic of a proposed noise abatement measure. Though two airports were 
satisfied with FAA'S assistance, five airports were dissatisfied with FAA'S 
technical assistance or program review and approval actions. Four are 
concerned about the sufficiency of future grant funds for noise mitiga- 
tion projects because of increasing airport participation in the Part 150 
program. 

Part 150 Program 
Participation 

The seven airports with noise problems-Philadelphia is the excep- 
tion-either currently participate in FAA'S Part 150 program or have 
received varying amounts of funds from the airport improvement grants 
set aside for noise projects (see app. I) and technical assistance from FAA 
field offices. Since 1982, funding for the seven airports to develop and 
implement noise mitigation programs ranged from $116,000 for Minne- 
apolis to $116 million for Atlanta. 

Four airports-Atlanta, Los Angeles, Memphis, and San Francisco-met 
FAA'S Part 150 program requirements and have approved noise compati- 
bility programs. However, Baltimore, Minneapolis, and Chicago are at 
various stages of Part 150 program development; and as of July 1, 1989, 
none have had their noise exposure map or noise compatibility program 
approved by FAA. 
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FAA’s acceptance of the proposed program, the airport is eligible for fed- 
eral funding to implement approved noise mitigation projects. From fis- 
cal years 1982 through 1988, FAA obligated $575 million under the act’s 
amendments.2 

Airports Consult With In developing their noise programs, the airports formed advisory com- 

Communities and FAA 
mittees to identify, analyze, and recommend noise control measures. The 
committees, generally working with consultants hired by the airports, 

to Select Noise included representatives from neighboring communities, planning agen- 

Measures ties, airlines, and KU. Airports and their advisory committees tried- 
not always successfully-to maintain a harmonious balance among the 
airports’ operational needs, community desires, and FAA requirements. 
For example, because of complaints from the city of El Segundo, Califor- 
nia, the Los Angeles airport required aircraft using a remote terminal to 
be towed to and from the runway area, thus reducing noise in a manner 
approved by all. In contrast, in a controversial action that was opposed 
strongly by one community, Minneapolis tested a proposed change to 
how it uses its runways so that it could more evenly distribute the noise 
among the surrounding communities. Although the test results have 
been made public, a decision on whether to implement the proposal has 
not been made. 

Airports generally worked with communities, and together they struc- 
tured land use measures. For example, Memphis and Atlanta received 
local community support in carrying out large-scale residential land 
acquisition programs. However, because land use measures in Chicago 
are under control of 29 local communities, the airport has been unable to 
achieve a consensus to implement land use measures. 

As they developed noise control measures involving air traffic opera- 
tions, airports consulted with E’AA because in some cases the agency 
must approve the measures because of safety considerations. FAA'S con- 
cerns for safety or efficiency could override noise control considerations 
and result in WA’S disapproval of proposed changes to operational pro- 
cedures For example, Los Angeles proposed adding 2.5 hours to the 
nighttime period during which aircraft use a specific flight track to 
reduce the population affected by noise by about 25 percent, or 13,000 
people. However. ~h-4 did not approve the proposal because it believed 

‘For a discussion of federal wqurements to reduce aviation now and FAA’s Part 150 program, see 
our forthcoming report ‘l’ranspa-kation Koise Federal Control and Abatement Responsibilities May 
Need to Be Rwised (GAO,‘RCED-8!+17C,) 
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whether any proposed measures impose a burden on interstate com- 
merce. In each case, the consultative process used was similar. The air- 
ports involved community, airline, FAA, and airport representatives in 
their efforts to develop noise abatement programs. 

. Airports have taken many actions to control noise, such as changing the 
way aircraft approach and depart the airport, thereby reducing off-air- 
port noise or shifting it to less sensitive areas. On the other hand, airport 
and community support for land use measures, including zoning for 
compatible use and property acquisition, was varied, with few airports 
implementing measures that would disrupt established communities or 
impinge on communities’ rights to control land use. 

l FAA has provided technical and financial assistance to airports for devel- 
oping and implementing noise control programs and two of the eight air- 
ports we visited were satisfied with FAA’s assistance. However, five 
airport operators believe that FAA could provide more explicit guidance 
on the information that airports must submit to obtain noise program 
approval, be more consistent in applying program review criteria to air- 
ports’ applications, or review noise programs in less time. In addition, 
four airport operators are concerned that sufficient federal funding may 
not be available to implement noise programs once FAA approves them. 
FAA is providing information on these and other concerns in a report to 
be issued in October 1989. 

. Although airports generally assess the expected effects of individual 
noise mitigation measures before they are implemented, postimple- 
mentation assessment is rarely done primarily because of the difficulty 
of evaluating the effects of a single measure while holding all else con- 
stant. Airports have, however, considered or plan to consider the effects 
of their noise programs as a whole over time and modified them as they 
planned for future airport development or otherwise assessed their 
noise impacts. 

Background FAA estimates that approximately 3.2 million Americans currently 
experience noise levels of 65 or more decibels, on the day-night noise 
level (~dn)’ scale, caused by aircraft operations near airports. With this 
impact and the threat it poses to airport expansion and capacity, air- 
craft noise near airports has become a sensitive and controversial issue. 

‘Ldn measurer cumulative sound over a 24-hour period to determine an average annual noise level at 
a specific location. The 24-hour sound level is adjusted by adding a lo-decibel penalty to nighttime 
(lo:00 pm. to 7:00 a.m.) noise to account for increased annoyance from noise during that period 
Sixty-five or more Ldn annoys people by interfering significantly with routine daily activities; it is 
the threshold above which federal agencies consider land incomDatible for residential use. A more 
comprehensive discussion of the Idn measure can be found in o&r report Aircraft Noise: Implementa- 
tion of FAA’s Expanded East Coat Plan (GAO/RCED-88-143, Aug. 5,19%X). 
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